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bound to benefit the patient' 
THERAPEUTIC BILE 


in biliary surgery 


improves preoperative condition 


¢ flushes liver stones into surgical zone* 
protects against liver injury> 


enhances postoperative results 


¢ true hydrocholeresis combats ascent of infection! 
* prevents postcholecystectomy syndrome? 


¢ helps dislodge residual calculi and mucous plugs 
(three-day biliary flush} 


Decholin’ana Decholin Sodium’ 


Decholin Tablets (dehydrocholic acid, Ames) 3% gr. (0.25 Gm.). 
Decholin Sodium (sodium dehydrocholate, Ames) 20% aque- 
ous solution; ampuls of 3 cc., 5 cc. and 10 cc. 


(1) Schwimmer, D.; Boyd, L. J., and Rubin, S. H.: Bull. New 
York M. Coll. 16:102, 1953. (2) Rosser, J. H., and McCall, 
R. A.: U. S. Armed Forces M. J. 5:658, 1954. (3) Lichtman, 
S. S.: Diseases of the Liver, Gallbladder and Bile Ducts, ed. 
3, Philadelphia, Lea & Febiger, 1953, vol. 2, pp. 1150, 1229, 
1302. (4) Berk, J. E., in Portis, S. A.: Diseases of the 
Digestive System, ed. 3, Philadelphia, Lea & Febiger, 1953, 
pp. 573, 580. (5) Best, R. R.; Rasmussen, J. A., and Wilson, 
C. E.: A.M.A. Arch. Surg. 67:839, 1953. (6) Behrend, A., 
and Steppacher, L. G.: Am. J. Surg. 87:520, 1954. 


AMES 


COMPANY, INC « ELKHART, INDIANA « Ames Company of Canada, Ltd., Toronto 
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LATEST REPORT | RELATIVELY SAFE 


AND SIMPLE TECHNIC 


Combined Use of Local Anesthesia and Tourniquet in SURGERY OF THE HAND 
Use of NOVOCAIN in conjunction with a tourniquet in hand surgery elim- 
inates the need for general anesthesia in many cases, maintains voluntary 
motor power, produces a clear operative field and eliminates the trauma of 
repeated spongings.* 


*Walsh, A.C.: Canad. Med. Assn. Jour. 70:539, May, 1954. 


at 


a An ordinary blood pressure cuff, bandaged over with gauze to prevent bulging, is inflated to 
var 250-300 mm. Hg and the tubes are clamped with rubber covered forceps. No preoperative 
sedation or analgesia is required if tourniquet remains in place for less than 20 minutes. 


To block the nerve trunk, a 25 gage x 3/4, inch needle is inserted at a right angle over the 

nerve trunk. After the patient is instructed to report tingling along course of nerve, a quick 

short jab is made towards the trunk. As soon as paresthesias are reported, from 1 to 2 cc. of 

Be 2% NOVOCAIN solution are injected directly into the nerve trunk. The needle is withdrawn 

ay slightly and 2 or 3 cc. are injected around the nerve. Anesthesia takes full effect within from 
5 to 10 minutes. 


® 
NOVOCAIN | Solutions in various concentrations with and 


without vasoconstrictors. Also tablets, om and powder. 


ne. New York 18, N.Y. Windsor, Ont. 


Novocain (pioneer brand of procaine hydrochloride), trademark reg. U. S. Pat. Off. 
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/ erapeutic dosage 


B Vitamins 
8 Vita 


rintdex solution 


Travert® 10% with therapeutic formula vitamins inwa 


ON, TRAVERT 10% (INVERT 
INS IN WATER, provides more than 10 t 
' the recommended daily allowan 
, pyridoxine, and niacinamide, and r 
than 5 times the allowance of ribofl 


d by the National Research 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 
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Intra-aortic Administration of Fibrinolytic Enzymes 
in Peripheral Emboli Experimentally Induced in the 
Aorta . 


Capt. E. KRAHL, GERALD H. PRATT, G. DOEHNER AND 
L. M. ROUSSELOT 


A new technic is described for producing experimental arterial 
embolism in dogs. The effect of the blood stream force on fresh 
and old clots is noted. The results of the intra-arterial adminis- 


tration of trypsin upon the experimentally produced emboli 
are reported. 


Vertebral Body Fusion for Ruptured Lumbar Discs. 
A Roentgenographic Study. 


RALPH B. CLOWARD 

A clinical and roentgenologic follow-up study of 354 patients 
of 427 who underwent vertebral body fusion for ruptured 
lumbar discs. Discussion of the indications, rationale and 


technic of the operation, and what happens to the bone grafts 
as determined by roentgenograms. 


Benign Peripyloric Tumors. Report of Four Cases 
with Review of the Literature . 


MAXWELL BOROW AND ELLIOTT S. HURWITT 


Four cases of peripyloric tumors are presented, with a dis- 
cussion of each type of tumor and a review of the literature 
for each pathologic type. 
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THERAPY 
sHock Albumin/cutTer 


IN SHOCK THERAPY following trauma, hemorrhage or burns, 
Albumin maintains osmotic pressure in the blood. The injec- 
tion of concentrated Albumin results in a greater increase in 
plasma volume than can be accounted for by the volume of 
solution injected. An intravenous infusion of 50 cc. of 25% 
Albumin may be expected to pull 175 cc. of fluid (314 times its 
volume) into the circulatory system within 15 minutes. It would 
require 250 cc. of plasma to obtain the same therapeutic effect. 


And Albumin/Cutter 4 

e is heat treated against hepatitis virus ! 1e fast-acting, hepat 

e is liquid, salt-poor, ready for immediate use 

e requires no typing, grouping or cross-match- 
ing of blood before using 

e is available in 50 cc. kits (complete with 

administration set) and in 20 cc. vials 


man blood fraction 


BERKELEY. CALIFORNIA 


Nephrotic Syndrome 


wars 
4 
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a 
SINCE 
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1897 
5 other reasons to be sure Albumin/Cutter is readily available: CUTTER Laboratories 
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Traumatic Diaphragmatic Hernia. . . . . . 986 
CHARLES F. SCHNEIDER 
A review of traumatic diaphragmatic hernia is presented. 


Two new cases, one resulting from a penetrating wound and 
the other from a closed injury, are reported. 


Diverticulectomy as Treatment for Traumatic Perfo- 
ration of Pharyngoesophageal Diverticulum. . 994 


HOWARD J. KESSELER AND HERBERT C. MAIER 


General considerations of etiology, diagnosis and treatment 
of perforation of an esophageal diverticulum, with a case 
report. 


Use of Catheter Duodenostomy in Subtotal Gas- 
ROBERT C. MAYFIELD AND PAUL D. ABRAMSON 


The authors report their experiences with catheter duode- 
nostomy in five patients. Operative technic and results are 
given. 


A New Concept of Hernia of the Groin . . . 1002 
ROBERT D. MANSFIELD 


The author discusses the etiology of groin hernia and de- 
scribes a technic of operation for its cure. Results of a series 
of eighty hernias in sixty-nine patients. 


CASE REPORTS 


Presacral Neurofibroma. . . . . . . 1005 
OTHO C. HUDSON AND STUART T. ROSS 
A search of the literature reveals that only four cases of 


presacral neurofibromas have been reported, The authors 
present a fifth case. 


Peritoneal Mesothelioma . . . . 1007 
PAUL M. THOMPSON 


The presentation of a case which meets most of the criteria 
for mesotheliomas and which shows definite pleomorphic 
characteristics and malignant invasive tendencies but not 
metastases. 


The Useful Rotation Flap. . . . . . . 1013 
LT. COL. ROBERT M. HARDAWAY, III 


The single or double rotation flap is a simple one-stage pro- 

cedure which can be used to give skin and subcutaneous 
: coverage to wide areas in almost any location. Ten illustrative 
case reports are presented. 


Contents Continued on Page 9 
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VALLESTRIL°—THE SELECTIVE ESTROGEN 


‘Target Action’ on Vaginal Mucosa 


**Vallestril is an effective synthetic estrogen... 
singularly free from toxic effects and 


in complications, especially uterine bleeding.” * 


Zz 
AS ty 


WS 


VAD G 


Adult vaginal epithelium maintained by estrogen activity. 


Postmenopausal mucosa—thinning and atrophy of layers. 


Vallestril, brand of methallenestril, is preferen- 
tially indicated whenever estrogens are of value. 
Its selective “target action” is on the vaginal 
mucosa with a minimal effect on the endome- 
trium and, therefore, the incidence of withdrawal 
bleeding is exceedingly low. 


“The failure to encounter withdrawal bleed- 
ing in any patient was most gratifying... 
unique as well as clinically advantageous.”’* 


Vallestril quickly controls menopausal symptoms, 


Vallestril slows transitional phase during menopause. 


the pain of postmenopausal osteoporosis and the 
pain of osseous metastases of prostatic carcinoma. 


DOSAGE: Menopause: One tablet (3 mg.) two 
or three times daily for two or three weeks, fol- 
lowed by one or two tablets daily for one month 
or longer depending on the patient’s response to 
therapy. Supplied only in scored tablets of 3 mg. 
G. D. Searle & Co., Research in the Service of 
Medicine. 


*Sturnick, M. I., and Gargill, S. L.: New England J. 
Med. 247:829 (Nov. 27) 1952. 


During menopause, mucosa reverts to the infantile type. 
i : 
£8 
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Diagnosis of Early Carcinoma of the Breast by the 
Papanicolaou Technic 


ROBERT BRILL AND IRENA KOPROWSKA 


In the absence of any palpable mass for biopsy a case of early 
carcinoma of the breast was diagnosed on the basis of nipple 
discharge cytology. 


Malignant Carcinoid Tumor Arising in Meckel’s 
Diverticulum . 


ORVILLE F. GRIMES AND JACKSON T. CRANE 


Case report and discussion of a malignant carcinoid tumor 
arising in Meckel’s diverticulum. 


Bronchogenic Carcinoma Simulating Aneurysm of 
the Thoracic Aorta . 


SOL L. SHANDALOW 


A case of bronchogenic carcinoma is presented which illus- 
trates the danger of attempting to differentiate between this 
condition and other thoracic lesions by x-ray studies alone. 


Granuloma of the Cecum Due to Amebas 
COL. FRANK H. VAN WAGONER AND ROY E. CAMPBELL 


The difficulties of diagnosis and the importance of making 
differential diagnosis between ameboma and carcinoma are 
recorded. Treatment is discussed and two cases are reported. 


Incarcerated Hiatus Hernia with Cryptic Perforation 
of the Stomach 


E. BERT McCOLLUM AND IRVIN J. KURTZ 
The author presents a case of strangulated hiatal hernia with 
perforation of the stomach. 
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THORAZINE* PREMEDICATION 


*T.M. Reg. U.S. Pat. Off. for S.K.F.’s brand of chlorpromazine. 


for surgical treatment of 


pulmonary 


induces in the patient a detached serenity and calmness 
untroubled by mental or emotional excitement. 


“The postoperative course . . . is characterized by prompt 
awakening from the anesthetic; stable vital signs; reduced 
incidence of nausea and vomiting; reduced requirements 
for analgesics; and elimination of the problem of 

urinary retention. 


“{‘Thorazine’] reduces the incidence of surgical shock and 
postanesthetic morbidity in [tuberculous] patients 
among whom these occurrences are common.””! 


1. Dobkin et al.: Anaesthesia, October, 1955. 


‘Thorazine’ Hydrochloride is available in ampuls, tablets and syrup. 


For information write: 


Smith, Kline & French Laboratories 
1530 Spring Garden Street, Philadelphia 1 
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Meat... 


and the Rehabilitation of 
Protein Depleted Patients 


Although the recommended daily allowance of one gram 
of protein per kilogram of body weight is adequate for the average healthy 
adult,! greater amounts may be needed in the rehabilitation of patients 
depleted in protein after severe infections, mechanical trauma, burns, or 


extensive surgery.” Protein needs for tissue regeneration during convales- 
cence are high. 


To speed rehabilitation of the protein depleted patient, top quality 
protein and calories should be given in generous quantity.2, However, a 
high protein intake, 130 grams daily, at best induces a slow response.* 
Intakes at 3 or 4 times that level may produce considerably more rapid 
gain in weight, strength, and morale.*:> If mastication and swallowing are 
difficult, canned strained meats—such as used in infant feeding—may be 
used to advantage in the high protein diet.? 


Lean meat, outstanding in contained top quality protein, may well 
be made the keystone of the high protein diet. Its abundance of vitamin 
B complex and essential minerals—iron, phosphorus, potassium, and mag- 
nesium—adds to its therapeutic value. Important also are its appetite 
appeal, its easy digestibility, and its virtual freedom from allergenic 
properties. 

1. Recommended Dietary Allowances, Washington, D. C., National Academy of Sciences— 
National Research Council, Publication 302, 1953. 


2. Co Tui: Review: The Fundamentals of Clinical Proteinology, J. Clin. Nutrition 7:232 (Mar.- 
Apr.) 1953. 


3. Keys, A.; Brozek, J.; Henschel, A.; Mickelsen, O., and Taylor, H. L.: The Biology of Human 
Starvation, Minneapolis, Univ. of Minnesota Press, 1950. 


4. Burger, G.C.E.; Drummond, J.C., and Sandstead, H.R.: Malnutrition and Starvation in 
Western Netherlands, The Hague General State Printing Office, 1948, Part II, p. 91. 
5. Co Tui; Kuo, N.H.; Chuachiaco, M., and Mulholland, J.H.: The Protein Depletion (Hypo- 


proteinia) Syndrome and Its Response to Hyper-Proteinization, Anesth. & Analg. 28:1 
(Jan.-Feb.) 1949. 


The nutritional statements made in this advertise- 
ment have been reviewed and found consistent with 
current medical opinion by the Council on Foods and 
Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago... Members Throughout the United States 
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no pain...no memory 


If for no other reason than to protect the child against the 
emotional shock of the operating room, PENTOTHAL by rectum 
deserves close review. 


Ni 3 htmare of Fe ar 


But its added advantages of safety and convenience will suggest 
use in almost any type pediatric operative procedure. Results 


es from nearly 4,000 trials show that— 
aor (1) Induction is quick, simple, painless— with complete am- 
te : nesia present in almost all cases. 
a . (2) Dosage of inhalation agents is lessened. Nausea, vomiting 


are greatly reduced. 


Bey: (3) Levels ranging from preanesthetic sedation to basal anes- 
ne thesia may be reached, without complications. 


Do you have the literature? Obbott 


a PENTOTHAL sodium by 


Rectum 
(Thiopental Sodium, Abbott) 
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STERILE 
LUBRICANT 


WATER 
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saves time 


saves transfusions 


KOAGAM 


Parenteral hemo 
in surgery — Given prophylactically in 567 
Surgical cases, a single injection of KOAGAMIN 
® was found “...to reduce blood loss and to fa- x 
cilitate surgical procedures...often obviate[s] 
the use of transfusion....”* 
ot f in emergency — Acting directly on the clotting 
mechanism, KOAGAMIN arrests any capillary 
aes or venous bleeding in minutes—not hours, un- 
Hike vitamin K. 
in inaccessible bleeding — By eéatediling 
: hemorrhage of systemic origin, KOAGAMIN 
gaves time and blood without the hazard of 
thrombosis or toxic reaction no untoward 
effect ever reported. 
. * Joseph, M.: Am. J. Surg. 87:905, 1954. 
aoa: < KOAGAMIN, an aqueous solution of oxalic and malonic 
EY. ~ acids for parenteral use, is supplied in 10-cc. coe 
z a CHATHAM PHARMACEUTICALS, INC » NEWARK 2, NEW JERSEY 
eo t Distributed in Canada by Austin Laboratories, Limited, Guelph, Ontario 06855 
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The modern approach to wound dressing 
in Hospital, Office or Industrial Clinic 


AE ROPLA ST rustic SPRAY-ON DRESSING 


BRAND OF VIBESATE! 


e Non-adherent—to raw wound surfaces 


e Non-macerating—allows escape of perspiration 
Sterile 


e Always neat... always clean 


AS A AS A AS A 
BANDAGE* SURGICAL PROTECTIVE 
Laceration (shown above) DRESSING COATING 


Film dressing conforms to 


, Thoracotomy (shown above) Excoriation (shown above) 
hard-to-bandage sites Appendectomy Area around ileostomy 
Scalp wounds Herniorrhaphy cleared in 24 hours. 
Abrasions and Burns Major burns To prevent excoriation 
Skin eruptions Vein ligations To control dermatologic 
*if hemostasis is complete, use Aero- Mastectomy distress, e.g., itching or 
plast alone. If incomplete, apply one Decubitus ulcers burning as in sunburn or 
coat of Aeroplast, a layer of gauze, ison i 
then spray gauze and surrounding po my. 
skin area with Aeroplast. Under skintight casts 
Episiotomy 


easy to apply 


1. Spray a light film onto aseptic dry 
* wound from a distance of 6 to 12 in. 
Cover adjacent area of intact skin 
to provide anchorage. 
Hemostasis should be complete. 
_May be applied over sutures. 


2. Allow film to dry for 30 seconds. 
(sufficient time for the acetone 


solvent to evaporate) 


\ \3. Repeat “spray and let dry" 
\™ procedure (steps 1 and 2 above) 


peer 


Write AEROPLAST CORPORATION 
1. Vibesate (Aeroplast)— New and Nonofficial Remedies. 1955. p. 541. 416 Delirose Avenue, Dayton 3, Ohio 


Supplied in 6 oz. 
aerosol-type dispenser. 
Available through your 
surgical supply dealer 

or prescription pharmacy. 
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now every surgeon can 
a the world’s most widely used plaster of Paris bandage 


“Gypsona” bandages —long known as quality bandages — are now available to every 
physician in the United States. Originally developed in England, this bandage — made 
with a unique type of gypsum — has been used in every continent of the world. 


To make “Gypsona” conveniently available in the U. S. A., plant capacity and distribu- 
tion facilities in the States have recently been greatly expanded. 


“Gypsona” is the hallmark of quallty in plaster of Paris bandages because they are con- 
structed from a specially woven gauze into which the unique gypsum is heavily, yet 
finely and evenly impregnated by a special process. ““Gypsona” bandages contain just 

3 the right weight proportion of gypsum to cloth, to obtain, with fewer bandages, lighter 

or yet exceedingly strong casts with a smooth, porcelain-like finish, and long wear. 


a True, ““Gypsona” casts cost more per package but the superior functional performance 
a effects an over-all economy. 


That is the essence of quality achieved with... 


Gypsona 


‘SGN: SMITH & NEPHEW, Inc., 137 East 25th St., New York 10, Y. 


* *Reg. Trade Mark of T. J. Smith & Nephew, Ltd., England 
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ROMILAR ‘Roche’ is a new non-narcotic 


cough specific, especially useful fol- 
lowing inhalation anesthesia. Ten mg 

‘equals 15 mg of codeine in cough-sup- 

pressant effect = yet Romilar® avoids 

central depression, nausea, anorexia 


and constipation, 


- 
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By using Levo-Dromoran, you can provide 


“less chancé of nausea and constipation 


-than-with morphine; and ‘Levo-Dromoran’ 


__*Roche' (levorphan) is equally useful 


by mouth and by injection, 


> 
3 
4 
* analgesia for 6 to 8 hours; there is : 
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Published exclusively to help you 


meet the DIETARY 
PROBLEMS 


of your patients because— 


the TOTAL CARE of 
every patient includes NUTRITION 


for practical 
application of 


NEW advances in 


nutrition by 


INTERNIST 
SURGEON 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 


Editor-in-Chief 


OBSTETRICIAN 
PEDIATRICIAN 


GERIATRICIAN 
FAMILY PHYSICIAN 


Responsibility for management of the dietary — 


problems of your patients rests upon you 
regardless of your specialty in medicine or 
surgery. THE AMERICAN JOURNAL OF CLINICAL 
NUTRITION is the only journal of its kind 
published exclusively in the interests of helping 
the family physician or specialist include nu- 
trition as part of the TOTAL CaRE of his patient. 
In this important journal—written authori- 
tatively—are data presented from the prac- 
tical aspect of helping you meet the nutritional 
needs of your patient under medical or surgical 
treatment. Keep yourself informed of the new 
advances in clinical nutrition by sending 
your subscription now for this practical and 
permanently useful journal. 


S. O. WAIFE, M.D., F.A.C.P., ASSOCIATE IN MEDICINE, INDIANA UNIV. MED. SCHOOL 


SUBSCRIBE 
NOW! 


> 


THE AMERICAN JOURNAL OF CLINICAL NUTRITION 
49 W. 45th Street, New York 36, N. Y. 


Gentlemen: Kindly enter my subscription for 6 issues (one year) of 
THE AMERICAN JOURNAL OF CLINICAL NUTRITION AT $6.00* 


enclose remittance Please bill me 
Name 
Address. 
City Zone State. 


*Canada, Central and South America $6.50; other foreign $7.00 
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SIMPLER EFFECTIVE MANAGEMENT 
OF ACUTE SMALL BOWEL OBSTRUCTION 


WITH THE BARNES SUCTION TROCAR 


In a technique that prevents eviscera- 
tion and increases both working space and 
ease of maneuverability in the operative 
field, the Barnes suction trocar simplifies 
management of acute small bowel obstruc- 
tion with relatively no increase of any 
existing shock. 


The Barnes procedure simply and ef- 
fectively removes both gas and fluid from 
distended bowel segments to leave a col- 
lapsed bowel right down to the point of 
obstruction. Whatever must then be done 
can be done easily and under comfortable, 
controlled conditions, with far less risk 
than otherwise. 


Suction 


A complete description of this proce- 
dure, which converts many a trying, haz- 
ardous and technically difficult operation 
into a relatively simple and easy one, ap- 
pears in ARMAMENTARIUM, Volume 
II, Number V. If you have not vet re- 
ceived your copy of this interesting sur- 
gical bulletin, we will gladly send it to you 
upon request. 


The Barnes Suction Trocar—which re- 
ceived considerable attention at the recent 
surgical meetings—is stainless steel, in 


one size only. Place your & 40 00 


order now. Each, 


"Instrument Makers To The Profession Since 1895 


330 SOUTH HONORE STREET 


Mueller 


CHICAGO 12, ILLINOIS 


Branches Now In 
DALLAS, TEXAS — HOUSTON, TEXAS — ROCHESTER (MINN.) — CHICAGO 
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Not enough hours in a day for him. 

So he worries around the clock. 

Soon his anxiety winds into a familiar pattern: 
headaches, tension, nervousness, insomnia. . . 
If he were your patient, 


you'd want to give him... 


a sound sleep tonight, a calm day tomorrow 


Nembu-Serpin 


Trade Mark 


New you can give your anxiety patients the 
levels of sedation they need—around the clock— 
with just one tiny NEmBuU-SERPIN Filmtab. 
These nighttime-daytime levels of sedation 

are possible because each tiny NEMBU-SERPIN 
Filmtab contains 30 mg. (14 gr.) NEMBUTAL 
Calcium and 0.25 mg. reserpine. 

There is definite synergistic action in the 
combination—producing smooth, gentle, 
prolonged sedation: 


short-acting NEMBUTAL quickly induces 
drowsiness at bedtime, followed by restful 
sleep. Yet dosage is small, so patients awake 
refreshed and alert. 


longer-acting reserpine calms patients all 
through the following days. They forget 
worries, have a sense of well-being, keep their 
drive and energy. 


Small dosage makes side effects rare . . . 
medication economical . . . dosage schedules 
simple. NEMBU-SERPIN is also recommended 


for treatment of mild essential hypertension. 
In bottles of 100 


and 500 Filmtabs. Obbott 


® Filmtab—Film-sealed tablets; pat. applied for 
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BROAD-SPECTRUM ANTIBIOTIC 
THAT IS BOTH... WELL TOLERATED] 
4 AND EFFECTIVE BY THE 


INTRAMUSCULAR ROUTE.”” 


BRAND OF OXYTETRACYCLINE 


Single-dose vials providing 100 mg. 


crystalline Terramycin hydrochloride, 
5 per cert magnesium chloride and 
2 per cent procaine hydrochloride. 


“IN CHILDREN, GASTROENTERITIS 
GROUP, MENINGITIS, AND INFECTIONS 
COMPLIGATING CERTAIN SURGICAL CONDITIONS" 
’BE-ADEQUATELY TREATED BY ts USE 


SAND DRUG OF CHOICE: WHEN ORAL. 


"Schaefer, F. H.: Ohio M. J. 51:347 (April) } 1956... 


PFIZER LABORATORIES * Division 


— , Chas. Pfizer & Co., ty 6, N.Y. 


resin plaster of Paris 


BANDAGE 


at last a water-resistant cast! Yet it’s stronger than ordi- 
nary plaster! New casts of Meztmac® resin plaster of 
Paris BANDAGE can be washed—resist urine and wound 
exudate—are porous to water vapor. Are little affected by 
humidity or body moisture. Do not become soft, weak and 
soggy in humid weather as do ordinary plaster casts. 


lighter, less fatiguing shoulder spica of Metmac 
Banpacez. Encourages prescribed exercise. Shortens hos- 
pital stay. Makes care easier. Bandage for bandage, 
Me.mac Banpace has 2 to 4 times the strength of ordinary 
plaster—is self-mending in the early molding stage. Fashion 
these better plastic casts with fewer bandages. 


Easy to apply and remove, |. Just dip Metmac 
BanpacE into tepid water for 5 to 10 sec- 
onds. Squeeze out excess water thoroughly. 
Apply. 2. Use about half the usual number of 
rolls Cor less). 3. Dispose of waste the same as 
with ordinary plaster. There is less mess. 4. 
Remove the thin cast easily with cast cutter, 
knife or cast saw. Send for sample. 


Sensitivity: Since this product may contain traces 
of formaldehyde, persons who are known to be 
sensitive to it should be observed closely for 
dermatitis. Operators using the bandage re- 
peatedly should wear rubber gloves if skin sen- 
sitivity exists. 

Patent Applied For 


outmodes 
ordinary plaster 


makes stronger, lighter, 
water-resistant casts 


ready touse 
combines resin, plaster of — 
Paris and catalyst ino 


Davis « Gieck 


resin plaster of Paris b A 4 D AG ¢ 


Davis & Geck, Inc., a unit of American Cyanamid 
Company, Danbury, Connecticut. 
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; in the Ideal 
Reducing Diet 


In reducing, the primary consideration is the 
establishment of a negative caloric balance as 
well as the maintenance of an optimal nutritional 
; state in the obese person. For achieving this 
¢ objective ‘‘the ideal reducing diet . . . not neces- 
sarily devoid of any food present in the normal 
diet” includes ‘‘meat, poultry, fish, eggs, milk, 
and other dairy products, leafy green and 
yellow vegetables, citrus fruits, and enriched 
and whole grain products . . . all desirable and 
necessary’’ foods.* 


High in palatability and high in many nutrients, 
; enriched bread helps notably to make the reduc- 

: ing regimen appealing and adequate nutritionally. 
In so doing it helps “to assure weight reduction 

without irritability and personality change” 

as well as “to avoid self defeat due to physical 

weakness and consequent inactivity.”’* Further- 
ao more, the “ideal reducing diet’? makes for 
increased likelihood of a permanent change 
from excessive eating to normal food habits ‘tuned 
to self control rather than outright abnegation.” 


The table presented below shows that 4 to 6 


igh average slices of enriched bread serve to good 
a advantage nutritionally in reducing diets. Pro- 
ee viding generous amounts of protein, B vita- 
Tree mins, and minerals, enriched bread goes 
By far toward making the low caloric 


34 regimen adequate in these nutrients. 
ah Its protein, containing an average of 
| 10.5 per cent of milk protein, func- 
a tions for growth and repair of tis- 
 &§ sues as well as for maintenance. 
ee Fresh or toasted, or as tasty 
sandwiches, enriched bread 
oe provides eating satisfaction, 
an essential for making the 


The nutritional statements made in 
this advertisement have been reviewed 
and found consistent with current 


medical opinion by the Council on 
es reducing regimen —_ Foods and Nutrition of the American 
tolerable. Medical Association. 
" Contribution of 6 Slices of Enriched Bread 
Nutrients Percentages of 
and Calories Allowances** 
Protein 11.7 Gm. 18% *Berryman, G. H.: Obesity—A Brief Review 
Thiamine 0.33 mg. 22 of the Problem, Metabolism 3:544 (Nov.) 1954. 
vet ‘ Niacin 3.0 mg. 20 **Percentages of daily allowances for fairly 
= Riboflavin 0.21 mg. 13 active man 45 years of age, 67 inches in 
a 33 mg. 28 height, and weighing 143 pounds: Recom- 
122 m mended Dietary Allowances, Washington, 
379 13 D.C., National Academy of Sciences—National 
Calories Research Council Publication 302, 1953. 


i AMERICAN BAKERS ASSOCIATION 20 North Wacker Drive + Chicago 6, Illinois 
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Based upon results in animals unprecedented in the history of medicine— 
enthusiasm of thousands of American veterinarians for over a year and a half— 
and based upon numerous scientific reports on unexcelled results in human medicine 


We proudly introduce 
MEDIFIL BENGEN 


A new synthetic surgical suture suitable for all types of surgery 


MEDIFIL Bengen consists of several strands enclosed 
within a smooth cover, thus forming an extremely 
pliable and extraordinarily strong suture. Thinner 
MEDIFIL suture will do the job of much 
thicker sutures of other types. 


MEDIFIL Bengen is perfectly smooth, causes no 
mechanical stitch irritation in contrast to sutures with 
a usually not perfectly smooth surface. 


MEDIFIL BENGEN COMPLETELY REPLACES 
CATGUT 


MEDIFIL Bengen is non-absorbable but, due to its 


MEDIFIL Bengen is supplied in 
hermetically sealed glass tubes 
filled with 72% solution of 
denatured alcohol in boxes of 12 
glass tubes. Each tube contains 
one strand 1.5 m (59’’) long, 
sterilized, ready for use. 


MEDIFIL Bengen is available in 
three sizes 


Extra 
Medium Heavy Heavy 
Diam- 
eter 0.2mm 0.3mm 0.4mm 
Size 


U.S.P. 
XIV 0000 00 0 
Informative folder gladly 


furnished on request 
Inquiries from well established 
distributors invited 
Sole Importer for The United States 
of America, Canada, Mexico, 
Central and South America 


protein-like structure, it heals up perfectly in the tissue 
without any irritation. Thus, 


MEDIFIL Bengen may be used for surgeries where 
suturing is to remain in the tissues. 


MEDIFIL BENGEN HAS MANY ADVANTAGES 
OVER CATGUT 


MEDIFIL Bengen irritates the tissues much less 
than the resorption of catgut. 


MEDIFIL Bengen can be fully sterilized before each 
use, giving the surgeon maximum assurance of sterility, 
while catgut cannot guarantee one-hundred per cent 
sterility even under most stringent manufacturing con- 
ditions. 


DR. S. JACKSON 


Pharmaceutical, Diagnostic, Surgical Specialties 
4713 COLORADO AVENUE, N.W., WASHINGTON 11, D.C. 


*USA Trade Mark applied for 


Canadian Trade Mark applied for 
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has come 
h grochloride) 


hor INFILTRATION 
NERVE BLOCK 
TOPICAL USE 


*Write for 200 reference bibliography 
available to physicians on request. 


*U.S. Pat. No. 2,441,498 

AS'TIRA PHARMACEUTICAL PRODUCTS, INC. 
as Neponset Street Worcester, Mass. 
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andling qualities 


CLEAN GUT for gastrointestinal surgery 


zs ® 
For rapid practical sterilization 
of the gastrointestinal tract in 


24 to 48 hours—the advantages 
of exe: NEOMYCIN-BACITRACIN TABLETS 


e Effectively destroys clostridia, 
diphtheroids and gram-positive 
and gram-negative cocci and 
bacilli. 


e No significant absorption from DOSAGE: 
gastrointestinal tract—free from 
systemic reaction. 


Adults—Four tablets 
four to six times a day. 
e Lower incidence of peritonitis and other Infants—One tablet 
postoperative complications. Staphylococcus four times a day. 
and proteus enteritis have not been observed. 


e Extremely low toxicity, even with 
high dosages. SUPPLIED: 


Tablets, each containing 
25 mg. neomycin and 2,500 units 
bacitracin, in bottles of 30. 


REED & CARNRICK 


JERSEY CITY 6. NJ. 


Neobacin® 


_ _ OINTMENT 
for infected dermatoses 
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the 
soothing, 
protective, 
healing” 


influence 


O 


OINTMENT 


because it adheres longer to the skin areas being treated ... does 
not liquefy or crumble at body temperature, nor is it decomposed by 
secretions, perspiration, exudate, urine, or excrement. 


Non-sensitizing, non-irritant Desitin Ointment. ..rich in cod liver oil... has proven 
clinically dependable for over a quarter century in...diaper rash © eczemas 
Tubes of 1 02., intertrigo © wounds (especially slow healing) 


2 02., 4 02., eae 
external ulcers ¢ perianal dermatitis 
a samples and reprints available from 


DESITIN CHEMICAL COMPANY © 


1. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J. M. 53:2233, 1953. 
2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics 68:382, 1951. 
3. Behrman, H. T., Combes, F. C., Bobroff, A., and Leviticus, R.: Ind. Med. & Surg. 18:512, 1949. 


2 4, Turell, R.: New York St. J. M. 50:2282, 1950. 
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_‘...keep my temper down’ 


_ Statement from an emotionally unstable farm boy who received Serpasil in 
a recent study. This patient was 1 of 3 individuals with some form of charac- 


ter neuroses who were treated with Serpasil. 
Drake, F. R., and Ebaugh, F. G.: Ann. New York Acad. Sc. 61:198 (April 15) 1955. 


‘_..calm and easier 
to get along with’ 


Wife’s comment regarding a 43-year-old rancher suffering from a prolonged 
mild hypomanic reaction who was placed on 0.75 mg. of oral reserpine 
(Serpasil) daily for 5 months. She told the investigators that without Serpasil 


it would be intolerable for her to live with him. 
Drake, F. R., and Ebaugh, F. G.: Ann. New York Acad. Se. 61:198 (April 15) 1955. 


Complaints in elderly 
“diminished in number” 


Harris found that the effect of oral reserpine (Serpasil) was to diminish 
complaints typical of elderly people not in the best of health. The majority 
of 26 patients studied expressed a feeling of well-being and appeared 


calmer; there was also less difficulty in sleeping. 
Harris, R.: Ann. New York Acad. Sc. 59:95 (April 30) 1954. 


‘Whenever I run out of Serpasil 
my tension headaches come back’ 


Typical comment from a patient when asked to describe the effect of Serpasil; 
patients suffering from anxiety states with minimal or no depressive features 
showed moderate to marked improvement on dosages varying from 0.25 mg. 


to 2.5 mg. of oral reserpine daily. 
Drake, F. R., and Ebaugh, F. G.: Ann. New York Acad. Sc. 61:198 (April 15) 1955. 


Supplied: Tablets, 0.1 mg., 0.25 mg. (scored), 1.0 mg. (scored), 2.0 mg. (scored), 
4.0 mg. (scored). Elixir, 0.2 mg. per 4 ml. Parenteral Solution, 2-ml. ampuls, 2.5 
mg. per ml. 


PSYCHIATRIC USE ONLY: Elixir, 1.0 mg. per 4 ml. 
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al NEWS INTRAMUSCULAR VARIDASE* 


Streptokinase-Streptodornase Lederle 


CHECKS INFLAMMATION 


oe VARIDASE, given intramuscularly, appears to dissipate inflammatory 
i processes at almost any site in the body. 

oe When such areas are also infected, VARIDASE breaks down the 
¥ “limiting membrane” surrounding the focus, thus permitting broad- 
<a spectrum antibiotics to penetrate and control spread of the infection. 
es Many inflammatory lesions, infected or not, are susceptible to treat- 
ment with VARIpAsE—abscesses, cellulitis, edema, epididymitis, 


hemarthroses, sinusitis and thrombophlebitis. 


VARIDASE is available for topical treatment in liquid and jelly forms 
as well as intramuscular use. 


LEDERLE LABORATORIES DIVISION amenscaw Ganamid company Pearl River, New York 


* 


REG. U.S. PAT. OFF, 
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for complete descriptions and 
authoritative data on nearly 
4000 modern ethical drugs 


NEW caition MODERN DRUG 


Professor of Medicine, Yale 


Unie Hada Sel, Ne and THERAPEUTIC INDEX 


with FREE Bi-monthly Supplement MODERN DRUGS to 
keep you up-to-date with newest ethical drug descriptions 


The only three-year reference service of its kind with 

complete, authoritative data on new ethical drugs 

now completely revised in this new, “‘better than ever’, 

6th Edition. Prescription products, narcotics and exempt-narcotics 
are indicated for the first time. Here is your source for latest 
composition, action, uses, supply, dosage—also cautions and 
contraindications of thousands of new drugs. The MopERN DruG 
ENCYCLOPEDIA is the leading finger-tip reference for physician, 
pharmacist, drug room and hospital infirmary, college and university. 


Compiled in seven special sections: DruGs + BIOLOGICALS 
ALLERGENS + GENERIC NAME INDEX + THERAPEUTIC INDEX 


_ MANUFACTURER’S INDEX + GENERAL INDEX 

COMPLETE WITH GENERIC NAME INDEX a] MAIL THIS COUPON NOW fe 
AND SELF-PRONOUNCING DRUG LISTINGS 


Fe HANDSOMELY BOUND IN RED FABRICOID, 


CONTAINS 1486 PAGES, SIZE 6” x 94” x 2}” 


DRUG PUBLICATIONS, INC. 

49 West 45th Street, New York 36, N. Y. 

Enclosed is the sum of fifteen dollars ($15.00** U.S.A.) for 
which please send me postpaid the Sixth Edition of the 
MopvERN DruG ENCYCLOPEDIA AND THERAPEUTIC INDEX 
plus the bi-monthly supplementary service, MopERN Druas. 


r 
* Over 50,000 I 
Physician, Pharmacist, Institution users! | 

% Now required reference I 
by Michigan State Board of Pharmacy 


NAME. 


Recognized as leading reference 
text by College and University 
Schools of Pharmacy 


97.2% subscribers who receive it... use it 


ADDRESS. 


CITY. ZONE. STATE. 


| 


**Foreign $18.00 **includes three-year supplementary service at $3 per year. 
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SURGERY—Surgical Technic, Two Weeks, January 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


SURGERY and 
ALLIED SUBJECTS 


A two months combined surgical course comprising general sur- 
gery, traumatic surgery, abdominal surgery, gastroenterology, 
proctology, gynecological surgery, urological surgery. Attendance 
at lectures, witnessing operations, examination of patients pre- 
operatively and post-operatively and follow-up in the wards post- 
operatively. Pathology, radiology, physical medicine, anesthesia. 
Cadaver demonstrations in surgical anatomy, thoracic surgery, 
proctology, orthopedics. Operative surgery and operative gyne- 
cology on the cadaver; attendance at departments and general 
conferences. 


ANATOMY-SURGICAL 


a. ANATOMY COURSE for those interested in preparing for 
Surgical Board Examination. This includes lectures and 
demonstrations together with supervised dissection on the 


cadaver. 

b. SURGICAL ANATOMY for those interested in a general 
Refresher Course. This includes lectures with demonstrations 
on the dissected cadaver. Practical anatomical application is 
emphasized. 

c. OPERATIVE SURGERY (cadaver). Lectures on applied 
anatomy and surgical technic of operative procedures. Ma- 
triculants perform operative procedures on cadaver under 
supervision. 

d. REGIONAL ANATOMY for those interested in preparing 
for Subspecialty Board Examinations. 


RADIOLOGY 


A comprehensive review of the physics and higher mathematics 
involved, film interpretation, all standard general roentgen diag- 
nostic procedures, methods of application and doses of radiation 
therapy, both x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and tumors sus- 
ceptible to roentgen therapy is given, together with methods 
and dosage calculation of treatments. Special attention is given to 
the newer diagnostic methods associated with the employment 
of contrast media, such as bronchography with Lipiodol, utero- 
salpingography, visualization of cardiac chambers, peri-renal 
insufflation and myelography. Discussions covering roentgen 
department management are also included. 


COURSE FOR GENERAL 
PRACTITIONERS 


Intensive full time instruction covering those subjects which are 
of particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to attend depart- 
mental and general conferences. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 


23, February 6 
Surgical Anatomy & Clinical Surgery, Two 
Weeks, March 5 

Surgery of Colon & Rectum, One Week, February 
27, April 9 

General Surgery, One Week, February 13, Two 
Weeks, April 23 

Basic Principles in General Surgery, Two Weeks, 
April 9 

Gallbladder Surgery, Ten Hours, April 9 
Fractures & Traumatic Surgery, Two Weeks, 
March 12 


GYNECOLOGY—Office & Operative Gynecology, 


Two Weeks, February 13, March 12 
Vaginal Approach to Pelvic Surgery, One Week, 
February 6, March 5 


OBSTETRICS—General & Surgical Obstetrics, Two 


Weeks, February 27, March 26 


STARTING DATES—WINTER, 1956 
MEDICINE—Internal Medicine, Two Weeks, May 7 


TEACHING FACULTY—ATTENDING STAFF 


Electrocardiography & Heart Disease, Two Week 
Basic Course, March 12 

Gastroscopy, Forty-Hour Basic Course, March 19 
Dermatology, Two Weeks, May 7 


RADIOLOGY—Diagnostic X-Ray, Two Weeks, 


February 6 

Clinical Use of Radioactive Iodine, One Week, 
April 2 

Clinical Uses of Radioisotopes, Two Weeks, 
May 7 


PEDIATRICS—Intensive Review Course, Two 


Weeks, May 14 
Neurological Diseases; Cerebral Palsy, Two 
Weeks, June 18 


UROLOGY—Two-Week Course, April 16 


Cystoscopy, Ten Days, by appointment 


of Cook County Hospital 


Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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for preanesthetic medication 


Injectable Solution 


. decreases salivary, pharyngeal and respiratory secretions 
.. “superior . . . to either atropine or scopolamine . . .’’! 

. prolonged drying effect—lasts 3 to 5 hours 

. minimum postoperative nausea and vomiting—no urinary 


distress 
. for all age groups and all types of surgery 
Supplied: 


Multiple-dose Vials, 10 ml., each ml. containing 2 mg. Antrenyl bromide. 
1. Stephen, C. R.: Personal communication. 
Antrenyl® bromide (oxyphenonium bromide CIBA) 


CIBA 


2/2117™ SUMMIT, N. J. 


MEDICAL HORIZONS T\ Monday eM. 
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... is preferred by most physicians because of its prompt, 
ample, and sustained penicillin effect. ‘Duracillin AS.’ is 
available in many sizes and forms—in ampoules, cartrids, 
and disposable syringes. There’s one to meet your par- 


ticular preference. Available at pharmacies everywhere. 
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DURACILLIN 


(PROCAINE PENICILLIN—G IN AQUEOUS SUSPENSION, LILLY ) 


QUALITY / RESEARCH / INTEGRITY 


a ELI LILLY AND COMPANY ¢« INDIANAPOLIS 6, INDIANA, U.S.A. 
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The American Journal of 


urgery 


A PRACTICAL JOURNAL BUILT ON MERIT 


sixty-fourth year of publication 


DECEMBER 1955 


NUMBER SIX 


SYMPOSIUM ON 


MAXILLOFACIAL SURGERY 


Injuries to the Middle Third of the Face’ 


JosepH G. KostruBALA, M.D., D.D.s., Chicago, Illinois 


oo injuries to the middle portion of the 
face present a multiplicity of problems, and 
when seen soon after an accident they appear 
to be rather formidable and complex. However, 
careful examination and study of each case 
leads to the recognition that these injuries do 
follow a pattern with logically expected modi- 
fications and deviations. 

Functionally, as well as esthetically, the 
middle third of the face is of considerable con- 
cern to the patient and to the surgeon. Facial 
disfigurement and deformity are never com- 
pletely accepted by the patient. To be sure, 
some individuals make much better adjust- 
ments than others to the inevitable conse- 
quences following severe injuries to the face. 
The expression of sympathy to a young girl, 
who before the accident was considered an out- 
standing beauty and whose face is now de- 
formed, is hardly in good taste and only com- 
pounds her mental suffering. Very frequently 
such individuals have a tendency to avoid 
social contacts, gradually preferring seclusion 


which leads to an unsatisfactory, incomplete 
and inadequate life. 

It is admitted that certain injuries are of 
such a nature that in spite of the most excellent 
treatment by the best possible experienced 
surgeon the deformity becomes inevitable. 
This is true especially in cases of avulsion or 
extensive loss of facial tissues. It must also be 
admitted that many patients would suffer 
much less deformity if the initial or definitive 
treatment were given by those who were 
especially trained and experienced in this phase 
of surgery. 

It is understandable that the first duty of 
the doctor treating a severely injured person 
is to preserve life. However, it cannot be 
accepted that one with no training or ex- 
perience should feel competent to attempt to 
repair or reconstruct facial injuries and to ex- 
pect satisfactory results in the majority of 
cases, for there is too much at stake. Now is 
the time for those in positions of authority to 
take the proper means to rectify the irreparable 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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harm so frequently observed. There are known 
limitations placed and imposed on those who 
do not possess adequate training in general 
surgery, but there do not seem to be any limi- 
tations placed upon the general surgeon who 
may otherwise be excellently trained, but who 
has had no opportunity to obtain sufficient 
training in the field of maxillofacial surgery. 
Good results in this area require training not 
only in the principles of general surgery but 
also in the specialized knowledge of the 
anatomy and physiology of this region. 

In these rather uncertain times of peace and 
war it is well to classify the injuries into two 
categories, namely military and civilian. In 
civilian life injuries to the middle face resulting 
from automobile accidents outnumber all other 
causes combined. Industrial accidents, perhaps, 
occupy the next place. Other causes which 
need be included are falls, kicks, fist fights and 
sports such as football, boxing and baseball. 
Horseback riding and boating also contribute 
to the list of possible causes. The ever increas- 
ing mechanization of farming is now associated 
with an increase of serious accidents; the 
National Safety Council placed farming among 
the most hazardous occupations. Non-fatal 
airplane accidents frequently are productive of 
extensive and serious facial injuries. 

In military service, in addition to the causes 
previously listed, there are those which result 
from operational or enemy action. Bullet 
wounds, shell fragments and explosions are 
the most common injuries on record. 

Whatever the cause may be, the immediate 
etiologic factor is the sudden direct application 
of force to the middle portion of the face. The 
character of the injury and the parts involved 
depend a great deal upon the intensity, direc- 
tion and the nature of the object striking the 
face. There are many attempts made by various 
writers to classify the injuries. Some of these 
are excellent and no effort will be made here 
to improve on the existing recorded knowledge. 
Only reiteration of the necessity of making a 
thorough examination and the necessity of 
considering each case with the findings of the 
examination need be added. 

Anterior application of force of sufficient in- 
tensity usually results in a transverse fracture 
and posterior dislocation of the maxilla. Only 
the maxilla may be fractured or there may be 
a craniofacial fracture dislocation. In that 
case the line of fracture may extend through 
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the root of the nose and through the lateral 
orbital rims. The zygomatic processes are 
bilaterally fractured. Fractures of the nasal 
bones, zygomatic bones, alveolar process and 
avulsion of the teeth are usually associated 
findings. The palate may be split longitudinally, 
and only one side may be displaced posteriorly 
while the other may remain in good position. 

Fractures of such magnitude are frequently 
associated with fractures of the skull, brain 
damage in variable degrees, injuries of the 
eyes and fractures of the mandible. It seems 
needless to add that the overlying soft tissues 
are also badly traumatized and lacerations, 
avulsions, contusions and edema are problems 
which complicate an already complex picture. 

A thorough examination should be performed 
as soon after the injury as possible. Clinical 
examination is by far the most important; and 
although immediate repair may not be indi- 
cated, the examining physician may note the 
extent of the injury, the location of facial bone 
fractures (as indicated by the position of the 
various parts), and the occlusion of the teeth, 
if they are present. An estimate is made as to 
the amount of tissues lost beyond repair and 
those which may be saved. X-ray examinations 
are important and valuable from the medico- 
legal point of view, and in some instances may 
be of distinct value in aiding the surgeon in the 
planning and performance of the necessary 
operation or operations. However, x-ray ex- 
aminations do not always show clearly the lines 
of fracture and the surgeon must depend on his 
experience and on the clinical findings in 
arriving at decisions as to the method of 
treatment. 

It is generally agreed that agents capable of 
producing severe injuries to the middle portion 
of the face are also to be suspected of being able 
to produce shock, hemorrhage and brain in- 
jury. It is not the province of this paper to go 
into the detail of the treatment of these clinical 
problems. It need only be mentioned that 
hemorrhage must be arrested and shock must 
be treated; if not present, it should be 
suspected and prevented. The treatment of a 
patient with brain injury is of sufficient gravity 
to take precedence above all other considera- 
tions, except that conditions which may aggra- 
vate or continue the symptoms of an injured 
brain must be necessarily treated. Patients 
with fractures of the maxilla with a marked 
posterior displacement, especially those with 
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associated mandibular fractures who exhibit 
signs of brain injury and who may be comatose, 
need special immediate attention to establish 
a good air passage and to prevent the possibil- 
ity of aspiration of the mouth secretions. 
Pharyngeal suction must be maintained; and 
if this is found inadequate, a tracheotomy is 
definitely indicated and should be performed 
as soon as possible. Usually such patients are 
unable to take nourishment even in the form 
of liquids, but they may be sustained for a few 
days with parenteral administration of fluids, 
blood and other available protein preparations 
and blood substitutes. 

Definitive treatment must be delayed until 
the patient can be safely subjected to any indi- 
cated operative procedures, especially if the 
operation planned is to be performed under 
general anesthesia. 

Avulsed teeth, particles of bone and loose- 
hanging oral soft tissues are best removed from 
the oral cavity at the first examination. The 
same applies to any loose fixed dental restora- 
tions and to the dentures which may still be 
present in the mouth. 

Lacerations of the face should be closed 
as soon after the injury as the condition of the 
patient permits. Conservatism, meticulous 
approximation of wound edges and the use of 
fine suture material contribute much in the 
prevention of deforming scars. Reduction of 
fractures and their immobilization should not 
be delayed beyond a period of three weeks. 
When bony union is well under way, subse- 
quent attempts at reduction are more difficult 
and may entail the need of refracturing and 
an eventual use of grafts to restore the contour. 
«In planning the method of treatment of in- 
juries to the middle portion of the face, ex- 
perience dictates certain principles which when 
adhered to usually compensate the surgeon 
with gratifying results. These principles are as 
follows: 

1. Avoidance of multiple operations: If 
possible, all the injuries and fractures should 
be reduced and immobilization established in 
one operative procedure. This is not always 
possible and may not always be safe for the 
patient, but multiple operations may be pre- 
vented if proper evaluation and preparation of 
the patient is made. Supportive measures and 
good anesthesia allow the performance of 
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extensive and prolonged operations with rela- 


tive safety to the patient. 
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2. Avoidance of complicated, cumbersome, 
ready-made appliances and gadgets: There are 
several well constructed appliances on the 
market that are rather satisfactory. The 
employment of simple materials which are 
usually available in a hospital or can be pro- 
cured easily in any supply house assures 
economy and flexibility in the reparative 
operation. 

3. The establishment of stability in the lower 
third of the face: Reference is made here to the 
presence of associated fracture or fractures of 
the mandible. This may best be done by open 
reduction, a method which is not always indi- 
cated when the middle third ‘of the face is not 
involved, but which is of distinct value when 
there are fractures of the maxilla with or 
without displacement. 

The establishment of normal bony relation- 
ships and methods indicated depends upon the 
locations of the fractures. In fractures of the 
maxilla resulting in craniofacial displacement, 
fractures at or near the zygomaticofrontal 
suture line are usually found. These fractures 
or disarticulations are easily visualized on the 
x-ray film. The lower fragment is usually found 
displaced posteriorly and inferiorly. 

Open reduction is indicated if displacement 
is present. This is done easily through small 
incisions placed parallel and lateral to the 
outer orbital rim. Two small holes are drilled, 
one above and one below the line of fracture, 
and reduction is established by wiring the two 
fragments. The associated fractures of the 
zygomatic arches are usually not depressed 
in these cases and need no further treatment. 
There are, however, depressed fractures of the 
maxilla and of the zygomatic bone with depres- 
sion of the fragments into the maxillary sinus. 
The nasal bones are also fragmented and 
depressed. The reduction of the depressed 
zygomatic and maxillary bones is best accom- 
plished through the maxillary sinus. The 
various fragments are repositioned with a 
blunt, curved hemostat and held in position 
with a pack, the free end of which is brought 
out through the nose. At this time the nasal 
fractures are reduced and held in position with 
an intranasal pack. An aluminum outer nasal 
splint is applied. 

Transverse fractures of the maxilla at the 
level of the nasal floor are easily reduced 
manually but fixation and stabilization must 
be established. There are various methods 
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described but the simplest is usually the best. 
A few Ivy loops, placed in strategic positions 
on the upper teeth, are joined to stainless steel 
wire which is brought out through the cheek 
on either side and fastened to a stockinet 
headcap in such a way as to produce upward 
traction. This method is fast and simple. In 
an edentulous mouth the patient’s denture, if 
available, may be used or one may have to be 
constructed in such a way as to allow the 
traction wires to be firmly attached to it. If 
teeth are present in both upper and lower jaws, 
Ivy loops are placed on the lower teeth and on 
the day following surgery intermaxillary fixa- 
tion is established. Intermaxillary wire fixation 
prevents a lateral and anteroposterior shift by 
using the restraining effect of the interdigita- 
tion or locking of the cusps of the teeth. Elastic 
dressings involving the head and the lower jaw 
provide additional upward traction. 

In selected cases skeletal traction may be 
used. This entails connecting the Ivy loops to 
the lower portion of the zygoma or to the 
orbital rim with wires which are carried 
through drill holes in the bone. This method 
eliminates not only the use of a headgear 
(which is objectionable for obvious reasons) 
but also the perforations through the cheek. 
This method, however, presents two undesir- 
able features. The first is the direct communica- 
tion of the oral cavity with the bone, and the 


second is the difficulty in making adjustments 
which may at times be necessary. Either head 
traction or skeletal traction may be used, de- 
pending upon the personal experience and 
preference of the operating surgeon. 

The postoperative care does not differ much 
from the routine care given any patient whose 
teeth and jaws are wired. The maxillary sinus 
pack is removed gradually starting on the 
second postoperative day. The nasal packing is 
removed in a few days but the external metal 
splint has to be reapplied and its splinting 
effect maintained for at least two weeks. It is 
expected that in about six weeks sufficient 
healing will have occurred and all wires may 
be removed. 


SUMMARY 


Fractures and injuries to the middle face 
present a multiplicity of problems which must 
be treated from the point of view that, insofar 
as is possible, the facial function and appear- 
ance of the patient must be restored. Because 
of the complexities arising from such injuries, 
many methods are being used. It is the opinion 
of the author that the best results are obtained 
when such injuries are treated by the simplest 
methods, and there is sufficient planning for 
the repair of such injuries by as few operative 
procedures as possible. 
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Injuries to the Soft Tissues of the Face’ 


HERBERT Conway, M.D., New York, New York 


From the Department of Surgery (Plastic) of The New 
York Hospital—Cornell Medical Center, New York, 
New York. 


—- the widespread institution of 
safety measures has reduced the incidence 
of injuries caused by industrial hazards, there 
has been an actual rise in the incidence of 
facial injuries due to the increased use of 
automotive and other forms of transportation. 
The primary care of such injuries usually must 
be managed by the general practitioner or 
by the members of the resident staff of hos- 
pitals. Since the knowledge of and the adher- 
ence to a few basic principles of facial surgery 
are rewarded with primary healing without 
significant deformity in the majority of cases, 
it is timely that these principles be reiterated 
and that attention be called to those surgical 
technics which have been developed in recent 
years. 

In cases of injury to soft facial tissues only, 
there is no need for the employ of specialist 
help for the management of intracranial, 
intrathoracic or skeletal injuries. Thus there 
is no need for haste in the execution of detailed 
surgery, although emphasis on limitation of 
the time interval between accident and surgical 
repair is most important. Carelessness or ig- 
norance of the basic principles of facial repair 
result in excessive cicatrix and deformities of 
contour which require extensive corrective 
surgery later or which may never be eradicated 
completely. Facial repair must be unhurried 
and deliberate. The abundant circulatory sup- 
ply of the facial tissues is such that, even in 
this regard, repair may be carried out effec- 
tively after greater time elapse than for exam- 
ple in the management of injuries to the 
extremities. In the majority of cases the patient 
with facial injury receives primary care within 
four hours. Suture can be executed with little 
concern for complication, however, as late as 
twelve or even sixteen hours after injury. This 


presentation deals with the management of 
injuries to soft tissues only, although these may 
occur either with or without injury to the 
underlying bony structures or the specialized 
organs such as the eye and the brain. 

In the emergency care of injuries to the soft 
tissues the need for attention to maintenance 
of the pharyngeal airway is not encountered 
except in the unusual circumstance in which 
through and through laceration of the cheek 
may be complicated by brisk hemorrhage into 
the oral cavity and the pharynx with formation 
of obstructive clot. Injuries to the soft tissues 
alone do not require the use of tracheostomy. 
As in the management of facial fractures, the 
patient should be transported in the prone 
position, treated for shock, and hemorrhage 
from the wound should be controlled by appli- 
cation of hemostats or snug packing. Barton’s 
bandage is the time-honored type of emergency 
dressing. If the degree of shock or the inad- 
vertent swallowing of large amounts of blood 
is accompanied by nausea, this type of bandage 
is contraindicated. 

Once the patient has arrived at the doctor’s 
surgery or the emergency room of the hospital, 
definitive management of the injury is under- 
taken. Shock is combated by conventional 
therapy, i.e., external warming of the body 
by the use of blankets, elevation of the foot 
of the operating table, intravenous adminis- 
tration of physiologic saline, plasma or whole 
blood and intramuscular injection of morphine. 
In severe shock it is well to give a lessened 
dose of morphine intramuscularly, for the 
inefficiency of the capillary circulation during 


. shock is such that the drug may not be ab- 


sorbed promptly. It is a mistake to employ 
successive full doses of morphine intramuscu- 
larly in order to obtain the desired effect of the 
opiate because on recovery from shock rapid 
uptake of the drug may be followed by signs 
of overdosage. 

Definitive facial repair requires that the 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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Fic. 1. A, severe abrasion of the face suffered when patient tripped on a curb- 
stone and fell against the asphalt pavement. Numerous minute particles of 
dirt and foreign material were embedded into the dermis. B, appearance 
eight days after emergency treatment by abrasion using novocain injection 
to the point of tense rigidity of the tissue, the application of the rotary steel 


brush and vaseline gauze dressings. 


extent and type of the injury be assayed 
accurately. Following the cleansing of the skin 
with soap, water and a detergent the wound 
should be irrigated copiously with warm 
physiologic saline solution. This reduces the 
amount of bacterial contamination, removes 
clots and loose foreign bodies, and allows for 
the evaluation of the degree and type of 
trauma. Injuries to the soft tissues of the face 
are classified as follows: (1) abrasions and 
contusions; (2) simple lacerations; (3) lacera- 
tions with avulsion flaps; (4) lacerations with 
loss of soft tissue; (5) lacerations into the oral 
cavity; (6) lacerations with injury to the eye 
or with associated fractures of the underlying 
facial bones. General measures which are neces- 
sary include the administration of tetanus 
antitoxin or booster dose of toxoid and liberal 
treatment with penicillin. Fortunately, penicil- 
lin is very effective against mouth organisms. 
Abrasions and contusions formerly were 
treated with simple cleansing and the applica- 
tion of a vaseline dressing. This treatment 
failed to take care of the problem of foreign 
material imbedded in the dermis. Injury by 
scraping on macadam, brick or other objects 
results invariably in traumatic tattoo. It 
has been developed that in such instances it is 
justifiable and correct to treat the cutaneous 
area of foreign body embedment by the abra- 
sive technic using fine sandpaper supported 
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on wooden blocks or the rotary steel brush 
powered by a dental drill apparatus or con- 
ventional motor. Although this method recog- 
nizes that further trauma is being added, the 
results justify the technic. (Figs. 1, 2 and 3.) 
Simple lacerations are cleansed by strong 
brushing of the floor of the wound if necessary, 
loose coaptation of fascial structures by catgut 
sutures, and approximation of cutaneous 
margins with sutures of 6-o fine silk starting at 
key points in the irregular laceration. Dead 
space is obliterated by the pressure of firm 
head dressings. Débridement of margins of the 
wound is contraindicated, for facial tissue is 
precious and the likelihood of complicating 
infection is remote. There is no authentic case 
report in the literature of gas gangrene de- 
veloping in a wound of the face. Just as infec- 
tion by partial tension organisms such as the 
gonococcus is not encountered in the mouth, 
the rich oxygenation of facial tissues due to 
the abundant blood supply protects against 
infection following trauma except in the very 
rare instance in which there is massive de- 
vitalization of tissue or in which the interval of 
time between injury and repair is unduly pro- 
longed. If simple facial lacerations are parallel 
to the wrinkle lines of the skin, primary suture 
is rewarded with an unnoticeable scar of heal- 
ing. On the other hand, violent trauma does 
not always respect laws or lines of physiologic 
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Fic. 2. A and B, several grades of fine sandpaper supported on wide and narrow 


wooden blocks. 


— 


Fic. 3. Buncke safety sleeve with rotary steel brush. A, the sleeve is detached 
and the rotary steel brush (which is power driven) is exposed. B, the safety sleeve 
is in place so that the bristles of the brush project only through the small 
opening in the cylindric sleeve. C, without the safety sleeve the bristles of the 
brush cause heaping up of the skin to one side and there is no protection against 
penetration of the complete thickness of the skin. D, with the safety sleeve in 
place the rotary action of the steel brush does not allow for tenting up of the 
skin. Moreover, protection is offered against too deep penetration of the dermis 
and centrifugal spray of blood and cellular amterial is prevented. (From , 
BunckeE, H. J. Plast. er Reconstruct. Surg., 16: 65, 1955.) fe 


893 


‘ 
af 4 
H 7 4 
2A 2B 
= 
3B 
yy) 
— 
Y) A Y 
Z 
Z Z Z 
=, ~ 
% G 
\ >, 
‘ 


Fic. 4. Wrinkle lines of the face. Note that they always 
are at right angles to the line of contractile pull of the 
underlying muscles. Facial lacerations parallel to these 
- lines heal ideally after primary suture. (From Kraisst, 

C. J. and Conway, H. Surgery, 25: 592, 1949.) 


ns tension, and lacerations may be at right angles 
S to the wrinkle lines or at variance with them. 
In such cases primary suture results in minimal 
cicatrix which may be corrected at a later date 
by excision and revision of the tissue by the 
Z plastic technic. In this classic procedure two 
incisions are made at an angle of 60 degrees with 
: the long axis of the scar which itself forms the 
oF oblique line of the Z. The horizontal arms of 
sf the Z are created by incision parallel to the 
wrinkle lines which always run at right angles 
to the line of contractile force of the under- 
=e lying platysma. (Figs. 4 and 5.) 
Lacerations with avulsion flap of soft tissue 
a2 are treated by gentle cleansing with saline 
oe sponges, irrigation of the wound, removal of 
blood clots, accurate hemostasis and replace- 
is ment of the flap by loose fascial suture and 
a minute (6-0 silk) cutaneous sutures even 
though the flap is significantly cyanotic. It is 
the rule rather than the exception that post- 
z traumatic, cyanotic flaps of soft facial tissue 
ae regain their viability after suture due to the 
a abundant vascularity of this anatomic region. 
At any rate, the recovery of circulation in- 
variably saves more of a severely damaged 
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Fic. 5. A, severe facial laceration incurred in auto- 
mobile accident. B, after primary suture (without 
débridement) it was apparent that the vertical hyper- 
trophic scar paralleling the nose on the left was due 
to the fact that the laceration was not parallel to the 
wrinkle lines of the face. C, appearance after second- 


‘ary excision of scar and shifting of tissue by the Z 


plastic technic. 


flap than would be saved by conservative 
débridement or amputation of portions of 
such flap. 

Lacerations with loss of soft tissue are best 
treated by the surgical measures mentioned 
previously, followed by the immediate applica- 
tion of a temporary thick-split graft of skin. 
This measure effects primary healing and 
prevents infection and subsequent cicatrix. 
The graft may be excised later by plastic 
procedure and the area covered by the wide 
undercutting and advancement of a flap of 
facial and cervical skin and subcutaneous 
tissue. In the case of loss of soft tissue of the 
eyelid full attention must be given to the 
protection of the globe. Freeing of the con- 
junctiva from the remainder of the lid or lids 
will allow for its closure over the eyeball with 
a running suture of catgut applied so that 
suture material does not rub on the cornea. 
The external wound is covered with a thick- 
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split graft of skin. Loss of soft tissue of the nose 
can be compensated for by the application of 
a skin graft. Through and through defects of 
the nasal alae (up to 1 cm. in diameter) may 
be corrected immediately by the use of a 
composite graft of skin and cartilage taken 
from the ear. More extensive losses must be 
corrected by the use of a pedicled flap taken 
preferably from the temporal region. Through 
and through loss of tissue from the ear should be 
treated by suture of the aural remnant down 
to the skin of the mastoid area. Such a step 
avoids infection and readies the defect for 
correction by subcutaneous burial of cartilage 
and its subsequent elevation from the mastoid 
area and backing by skin graft. This method 
employs the first operative step at the time of 
repair of primary injury. If simple suture only 
of cutaneous margins of aural remnant is done, 
the aural reconstruction may require six or 
more reconstructive operative steps. It is in- 
triguing to consider the abdominal burial of a 
completely detached portion of auricular 
cartilage after excision of the overlying skin 
if such detached specimen has been saved. 
Manual carving of cartilage for aural replace- 
ment never has been rewarded by contoural 
result which is equal to the sculptured effect 
of the natural auricular cartilage. The only 
case in which I have had the opportunity 
to carry out this technic was a late disappoint- 
ment due to the excessive formation of fibrous 
tissue over the cartilaginous transplant. 

Lacerations into the oral cavity require thor- 
ough cleansing, irrigation with hydrogen perox- 
ide or sodium perborate and loose suture of the 
mucous membranes, after which the details of 
closure of musculature and skin are carried out 
as listed heretofore. If there is sizable loss of 
tissue, infection can be avoided by the imme- 
diate suture of mucous membrane to skin, thus 
creating a temporary fistula of the cheek. 
Injury to Stensen’s duct must be searched for 
in lacerations of the cheek. If divided, its 
proximal end should be brought into the oral 
cavity at a position posterior to its normal 
aperture. If this is not feasible, the duct should 
be ligated even though parotid atrophy follows 
this step. Minor injuries to the duct of the 
parotid gland may cause localized subcutaneous 
or submucous accumulation of saliva. Usu- 
ally this condition responds to successive 
aspirations. 

Lacerations in association with underlying 


Fic. 6A. Example of a severe soft tissue wound in 
association with horizontal fracture of the maxilla. 
Patient had been struck by a taxicab. Emergency care 
included maintenance of airway by upward pressure 
on the upper jaw and the institution of tracheostomy. 
Blood transfusion was required as an emergency 
procedure. (From Conway, H. Rocky Mt. M. J., 50: 
469, 1953.) 


severe fractures of the facial bones are treated 
just as other injuries to soft tissues, after 
reduction of the fractures has been accom- 


plished. (Fig. 6.) 


SUMMARY 


This presentation reiterates the principles of 
the management of soft tissue injuries of the 
face and emphasizes the value of preservation 
of tissue rather than its wanton débridement. 
Attention to the basic principles of soft tissue 
repair at the time of emergency suture avoids 
the crippling deformities which follow infection 
of facial wounds or which may on occasion be 
caused by excision of marginal tissue. The 
responsibility appears to be at the doorstep 
of the medical profession to influence the 
manufacturers of motor vehicles to incorporate 
into their construction of automobiles safety 
factors which will limit the incidence of in- 
juries to the face following automobile colli- 
sions. Most often injured is the occupant of 
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Fic. 6B to E. B, lateral x-ray following the displacement of the fractured 
maxilla. C, lateral x-ray following direct wiring of the fracture, the institution of 
fixation by intermaxillary wires. The wound was irrigated copiously with 
physiologic saline and the margins of the jigsaw puzzle, which the jagged lacer- 
ation presented, were approximated by interrupted sutures of No. 5 zero and 
6 zero black silk. Margins of the wound were not excised, nor was it necessary 
to cut away any of the soft tissues. There was complete absence (traumatic loss) 
of the nasal septum. D, appearance of the patient after primary healing. E, ap- 
pearance after subsequent admission to the hospital, at which time a free graft 
of cartilage was inserted for support of the dorsum nasi. (From Conway, H. 


Rocky Mt. M. J., 50: 469, 1953.) 


the right side of the front seat. The use of 
safety belts, generously padded dashboards, 
recessed controls and some type of firm but 
transparent and moderately elastic material 
in substitution for glass for windshields un- 
questionably would be rewarded with a 
diminished incidence of facial injury due to 
automobile accidents. 
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Cranial Complications of Maxillofacial 
Injuries" 


ApRIEN VER BRUGGHEN, CH.M., M.S., Chicago, Illinois 


HE neurologic surgeon sees many head 

injuries which involve the bones and struc- 
tures of the face; these are most striking because 
of the obvious disfigurement. One curious 
fact gradually makes itself known and that is in 
spite of the unsightly damage to the facial 
structures relatively the brain seems to escape 
serious injury. The word relatively is essential, 
for in the more profound injuries of course 
nothing escapes serious damage. All of us 
must have seen patients in whom the face was 
literally crushed, but who, after a short interval 
of unconsciousness, were responsive and able to 
answer questions. Barring other intracranial 
complications the sensorium rapidly clears, and 
after a period of time there is surprisingly little 
apparent brain damage. Apparent is also a 
necessary word; for if electroencephalography 
is employed, damage to the brain will be found. 
In many of these patients further electrical 
studies of the brain will show gradual improve- 
ment to the point of a return to normal brain 
waves. Not all, however, will be so fortunate for 
a certain percentage of those who sustain dam- 
age to the brain will go on to post-traumatic 
epilepsy. This ranges from 5 to 10 per cent, 
depending on certain conditions. It is suggested 
that patients rendered unconscious by a head 
injury be subjected to electroencephalographic 
studies shortly after injury. If abnormalities are 
found, they should be studied at intervals of 
three months until they return to nornial. If 
abnormalities persist, a neurologist or neuro- 
surgeon should be consulted who will propose 
appropriate treatment. 

In all cases of injury to the brain it is essen- 
tial that adequate oxygenation be maintained 
through an adequate airway. If there is any 
doubt about the absolute patency of the airway, 
neurosurgeons today have no hesitation in 
performing tracheotomy. Injuries to nasal 
apparatus, the mouth and pharynx are very 


likely to cause obstruction to the airway so that 
some of these patients will require tracheotomy. 
The decision to open the trachea should not be 
delayed too long for periods of anoxia, or even 
relative anoxia, are injurious to the brain. This 
has been dramatically shown by the increas- 
ing number of cases of cardiac arrest. We all 
know that in such cases we have about four 
minutes to enter the chest and force the blood 
to the brain. In patients in whom the total 
anoxia has lasted more than four minutes, 
serious and permanent neurologic damage has 
ensued. I have seen nine or ten patients in 
whom, for one reason or another, the time limit 
was exceeded. These individuals eventually 
died or remained in a vegetative state for 
months or years. At the present time I am 
treating a young man who sustained a blast 
injury and who has remained an unconscious 
mid-brain specimen for over two years. Total 
anoxia is relatively rare but it demonstrates the 
possibilities of brain damage from even partial 
anoxia. 

If a person with a severe maxillofacial injury 
and some evidence of damage to the brain has 
obstructed respiration and cannot be kept 
properly oxygenated by suction and the ad- 
ministration of oxygen, tracheotomy should be 
performed. Suction and oxygen administration 
may be difficult in patients with injuries to the 
facial structures. The airways may be dis- 
torted or the injury may be such that the pa- 
tient cannot open his mouth. The passage of an 
endotracheal tube is difficult: first, because of 
distortion and second, because if the person is 
conscious, the pharyngeal reflexes will be active. 

Another reason for possible consultations 
between the neurologic and maxillofacial 
surgeons concerns the order of things to be done 
for the patient. Naturally the maxillofacial 
surgeon sees damage to the structures in his 
field of interest and wishes to begin his work of 


*Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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reconstruction and realignment as soon as possi- 
ble. To do this he may need to use a general 
anesthetic, often for a rather prolonged period 
of time. This may seem to the neurologic 
surgeon to threaten jeopardizing the brain, so 
he advises delay. The utmost cooperation be- 
tween the attending surgeons is essential in the 
best interest of the patient. A too precious 
attitude on the part of the neurosurgeon may 
invalidate the reconstruction work, whereas a 
too impetuous attitude by the maxillofacial 
surgeon may risk serious cerebral damage. The 
real difficulty occurs when the patient has 
sustained some intracranial complication that 
threatens his life. Maxillofacial repair on an 
individual who may die shortly is scarcely 
rewarding. 

Another situation that confronts both our 
groups is the postconcussion state. This is 
called by some the post-traumatic state, indi- 
cating that the various complaints of head- 
ache, dizziness and lack of concentration were 
produced by the trauma, which in fact they 
may have been. Later the picture may gradu- 
ally change to post-traumatic neurosis, a 
neurosis precipitated by injury. These condi- 
tions really exist and are often entirely bona 
fide. If one adds disfigurement to this list, the 
complaints are likely to be even more vigorous. 
Unfortunately, compensation and _ litigation 
are inextricably mingled with so many cases 
that utter confusion results. There are methods 
for evaluating these complex states but here 
again the services of the neurologist, the 
neurosurgeon and the psychiatrist are required. 

Still another point of contact between the 
groups may be immediate treatment. In gen- 
eral, when there is any question of brain injury 
this had best be left to the neurologic surgeon. 
He will probably wish to be sure of the patient’s 
general and cerebral condition and may want 
to delay moving the patient for x-ray pictures. 
This attitude may thwart the maxillofacial 
surgeon, but he should bear with him. The 
days of the “prima donna” are past and the 
watchword today is teamwork and cooperation. 

I should like to mention a few general and a 
few specific types of intracranial complications 
in maxillofacial injuries. The ordinary injuries 
about the face are familiar to all. Many patients 
look severely injured but have no detectable 
neurologic damage; in most, skull fracture can- 
not be confirmed. The ecchymosis in the eyelids 
is produced by the blood that has tracked down 


under the galea aponeurotica to the soft tissue 
of the eyelids. Subconjunctival hemorrhages 
usually have a posterior limit. If not, this indi- 
cates that the blood has come in from the orbit. 
This is strongly suggestive of a skull fracture 
in the roof of the orbit and across the anterior 
fossa. One should be on the look-out for rhinor- 
rhea in such a case, especially if there is some 
persistent bleeding from the nose. Unless the 
arrest of hemorrhage is a life-saving matter, 
the nose should not be tamponaded when there 
is the possibility of a cerebrospinal fluid leak 
through the cribiform plate. Backed-up dirty 
spinal fluid may cause meningitis which is still 
a fairly serious matter even with chemotherapy 
and antibiotics. The proper position for such 
patients is sitting up at all times so as to bring 
the brain down on the anterior fossa and pos- 
sibly sealing off the crack in the bone. Of 
course, sulfadiazine and appropriate anti- 
biotics should be started at once. The patient 
should be told to let the spinal fluid drip and 
under no circumstances should he blow his 
nose. 

Elaborate procedures have been proposed to 
stop spinal fluid rhinorrhea, but my patients 
have either all closed spontaneously or they 
have gone elsewhere for treatment. Should a 
spinal fluid leak persist for more than a few 
days, say at the most one month, some intra- 
cranial procedure should be adopted to close it. 
The crack in the cribiform plate is exposed 
through a frontal bone flap and the dural defect 
is closed with a muscle stamp. In one or two of 
my cases the nasal drip persisted for about ten 
days, and in two cases my otolaryngologic 
colleagues were able to identify the point of 
leak in the nose. This was touched with actual 
cautery and the leak was stopped. 

Fractures through the frontal air sinuses are 
also potentially dangerous due to the threat of 
meningitis. The bone and dura mater on the 
inner aspect of the frontal bone may be broken 
and torn thus exposing the subarachnoid space 
to the nasal contents. Under these circum- 
stances it has been my practice to open and 
drain the frontal sinus externally and to main- 
tain the patient in a head-down, face-down 
position. The brain appears to act as a tampon 
for it has not been necessary to repair the dura 
mater through a transfrontal approach. Here 
again, the handkerchief is not permissible. 

Both the transethmoid and the transfrontal 
sinus fracture may first be detected in routine 
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Cranial Complications of Maxillofacial Injuries 


x-rays of the skull because of a pocket of air 
in the cranial cavity. This always indicates a 
compound fracture communicating with the 
subarachnoid space. Occasionally, in a fracture 
through the frontal sinus crepitation may be 
felt in the swollen tissues of the forehead and 
eyelids. This air is usually absorbed in a day 
or so. It is mainly on presumptive evidence 
then that fractures in this part of the base of 
the skull are diagnosed, for x-rays nearly always 
fail to reveal fractures of the base. Pneumo- 
encephaly and cerebrospinal fluid leak are 
incontrovertible evidence of a break into the 
subarachnoid space. 

Fractures in the midline of the head, and 
especially those depressed or compounded, 
must be handled with care. Frequently the 
superior sagittal sinus is involved and the 
elevation of a depressed piece of bone over a 
torn sinus may lead to profuse bleeding. On 
occasion one receives an exsanguinated patient 
in whom such a catastrophe has occurred. The 
neurosurgeon needs all his skill and special 
equipment to control hemorrhage from this 
source. Unless there is a specific reason, such 
wounds are better treated by closing the scalp 
and adopting a “wait and see”’ attitude. 

It was previously mentioned that when all 
the necessary repairs have been satisfactorily 
performed, the possibility of convulsive sei- 
zures still remains. 

The frontal bone and especially the adjoining 
sphenoid bone have many important structures 
passing through them. Fractures in the anterior 
fossa may produce optic nerve impairment 
caused by fragments of indriven bone. Under 
these circumstances there will be complete or 
partial blindness in the affected eye. Neither 
pupil reacts to light when it is flashed in the 
affected eye and when the sound eye is covered 
or shut off from the source of light. Light 
thrown in the sound eye will cause both pupils 
to react. This is due to the absence of conduc- 
tion in the afferent limb of the reflex arc on the 
affected side. 

Oculomotor palsy may also be produced by 
fractures at the base near the posterior part 
of the orbit. In such a case there is a widely 
dilated fixed pupil with ptosis, the eye being 
held in a position of lateral gaze. Here, how- 
ever, the unaffected pupil will respond to light 
shown in the affected eye. 

Not all problems connected with injury to 
the head are manifested immediately. An 
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individual may sustain an injury to the side 
of the head and a few days later complain of 
diplopia. In two or three weeks he may present 
himself with a protrusion of the eyeball on the 
affected side. In the course of another month 
or two the diplopia may disappear but the 
patient will complain of a to-and-fro murmur 
referable to the region of the temple. The 
murmur may be verified by placing a stetho- 
scope over the side of the head or over the 
common carotid artery. Such a patient has an 
intracavernous arteriovenous fistula. In addi- 
tion there is venous congestion of the con- 
junctiva and the eyelids; there may also be 
pulsation of the eyeball synchronous with the 
heart beat. 

Injuries that involve the maxillae are fre- 
quently seen. Considering the obvious extent 
of the damage to the face, the brain is relatively 
spared. The soft bones of the face seem to 
absorb most of the blow. The repair of de- 
formities from this type of injury are often 
miraculously corrected by maxillofacial sur- 
geons. | have often been impressed with the 
ingenuity of the methods used to adjust de- 
pressed pieces of bone, especially around the 
rim of the orbit. Crushing injury im this 
region may interrupt the infraorbital branch 
of the second division of the trigeminal nerve. 
In some cases there is permanent numbness 
in the area supplied by that nerve. The airway 
problem in connection with this type of injury 
has been previously mentioned. 

Injury to the facial nerve is usually due to 
fracture through the petrous part of the tem- 
poral bone and occurs in about 3 per cent of 
head injuries. Fractures of the petrous bone 
may produce bleeding from the external audi- 
tory meatus with or without a cerebrospinal 
fluid leak. The interruption of the petrous bone 
may be postulated when Battle’s sign is seen. 
This consists of ecchymosis and brawny 
swelling immediately behind the ear, in the 
absence of a nearby wound or bruise of the 
scalp. About 15 to 20 per cent of such patients 
may have a facial paralysis or weakness. As a 
rule, this clears up spontaneously in six months 
or less. 

The other cranial nerves involved in trauma 
usually do not present themselves to the 
maxillofacial surgeon. 

Involvement of the mandible in injury to the 
head is by no means infrequent and the main 
problem hinges on whether or not the patient 
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can open his mouth. Here again the major 
difficulty may be a proper airway at first and 
a feeding problem later. The latter may present 
a difficulty if the stomach tube cannot be 
passed through the nose. Even great optimism, 
enthusiasm and a meat and vegetable grinder 
may fail to deliver food to the stomach. 
Gastrostomy may have to be considered 
although I have not had occasion to suggest it 
so far. 

When confronted with a patient who has 
sustained a maxillofacial injury with a period 


of unconsciousness and evidence of damage to 
the brain, one must use the most discerning 
judgment to provide proper care. A _ well 
trained neurologic surgeon is invaluable in the 
early care of the patient especially with regard 
to the status of the brain. At the earliest pos- 
sible safe moment he should turn the patient 
over to his colleagues in the maxillofacial field, 
so that with their usual infinite patience they 
may wire and prop impossible disfigurements 
until scarcely a trace of the injury can be 
noticed. 
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Ten-year Report on the Treatment of 
Facial Paralysis by Tantalum Gauze 


Suspension of Facial Musculature’* 


From the Department of Surgery, The Presbyterian 
Hospital, Chicago, Illinois, and the University of Illinois, 
College of Medicine, Chicago, Illinois. 


A this date it is hardly necessary to com- 
ment on the value of tantalum in the 
everyday armamentarium of the general and 
plastic surgeon. The element number 73, or 
tantalum, has established a greater place in 
surgery than was ever anticipated in 1944. Its 
tolerance by the human body is better than 
any other foreign material. At no time has 
there been an unfavorable reaction in the 
various tissues of the body with which it has 
come in contact. 

More than ten years ago I started using this 
method of stabilization in facial paralysis, with 
good results. Since then many cases have been 
completed and a few changes have been made, 
namely, in the weight of the gauze and the 
wires used for suspension. 

The various methods of Bush, Momberg, 
Stein, Gilles, Schuessler and others have been 
tried, but in my experience permanent satis- 
factory results seemed questionable. The tech- 
nic to be described effects a lasting quality and 
is unique in several respects. First, it offers 
a very broad fixation of tissue, thus establishing 
permanency. Second, the motion of the face 
may be controlled to any degree desired, i.e., 
the activity of the normal active side can be 
made to conform more or less to the inactive 
side. Therefore, perfect balance may be assured. 
If over a period of many years a slight dis- 
crepancy should occur, it would be quite sim- 
ple, with the use of procaine, to uncover the 
vertical wires joining the two elements and 
twist them just a little tighter to re-establish 
perfect balance. The size of the elements, the 
timing of the insertion and the method of 
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connecting these two elements are still the 
same as originally described in the preliminary 
report. 

The patient is properly sedated with mor- 
phine and scopolamine, and a 1 or 2 per cent 
procaine solution is used for the anesthesia. A 
preauricular incision is made about 2 inches in 
length and by blunt and sharp dissection a 
pocket is made in the subcutaneous tissue of the 
cheek, about 5 by 7 cm., depending on the size 
of the tantalum element used. This pocket is 
extended forward through the upper and lower 
lip over to the opposite corner of the mouth. 
The pockets in the lips are about 114 cm. wide, 
just enough to allow the tantalum finger-like 
projections to lie freely in the lip tissue. Two 
heavy silk sutures are placed in the wound, 
traversing through the preauricular incision 
and cheek, one in the upper lip and one in the 
lower lip, and then out through the skin. The 
silk sutures are secured to the finger-like pro- 
jections of the tantalum gauze which have been 
previously wired to the larger cheek portion 
of tantalum, and the entire element is drawn 
into the pocket formed previously in the cheek 
and lips. (Figs. 1 and 2.) Once the tantalum 
element is in place and conforms smoothly to 
the contours of the cheek and lips, the wound 
is ready to close. Before suturing, however, a 
solution of thrombin is injected into the pocket 
space and is made to traverse into all parts of 
the pockets in the lips and cheek; it is then 
expressed through the preauricular incision. 
Pressure is now applied and the preauricular 
incision is closed tightly with 5-o nylon suture 
material. A firm pressure dressing is applied 
with elastoplast® fluff dressings and ace® 
bandages. This dressing is not disturbed for 
at least forty-eight hours and then another is 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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Fic. 1. Expression in muscle and skin relaxation in seventh nerve paralysis. 


Fic. 2. First element of tantalum gauze inserted under skin for correction of seventh nerve paralysis. 
(From Scuuttz, L. W. and Fow ter, E. F. Plast. er Reconstruct. Surg., 2: 538-548, 1947.) 


Fic. 3. Extension of incision and insertion of second 
element of tantalum gauze four or five months fol- 
lowing the first element of tantalum gauze on the 
temporal fascia. Also, placing of guy wires between 
the two elements. (From ScHuULTz, L. W. and Fower, 
E. F. Plast. er Reconstruct. Surg., 2: 538-548, 1947.) 


applied with a little less pressure for the next 
forty-eight hours. After this time all dressings 
are removed completely. 

This element is allowed to rest in the lips 


and cheek for a period of three to five months 
to become firmly encysted in fibrous connective 
tissue; it may be adequate to obtain balanced 
facial symmetry. It will immobilize the normal 
side and therefore almost equalize the motion 
of both sides. 

If at the end of several months the paralyzed 
side is not perfectly in balance with the other 
side, another element of tantalum is placed in 
the parietal region over the temporal fascia 
and is sutured with tantalum braided wire 
No. 3-0. (Fig. 3.) This piece is usually fan- 
shaped and three or four guy wires are fastened 
from the first to the second element; adequate 
tension is made to hold the face in perfect 
balance when in repose. A similar pressure 
dressing is placed over this second tantalum 
insertion to prevent postoperative swelling. 
The ability now to choose the weight of gauze 
and wire to fit the particular case makes this 
method of support more favorable than a 
decade ago. 


SUMMARY 


My experience dictates that tantalum wire 
suspension technic does possess certain distinct 
advantages, some of which will bear elabora- 
tion. (Figs. 4 and 5.) This operation provides 
a relatively simple means for counterbalancing 
adequately the facial muscle pull of the un- 
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Fic. 5. Photograph before and after tantalum gauze insertion. 


paralyzed side to a fine degree, not only by 
varying the tension placed upon the requisite 
number of implanted tantalum wires but also 
by varying the position and size of the tantalum 
gauze plaques to be buried. It is a definite 
advantage to be able to provide further correc- 
tion of recurrent deformity, due to subsequent 
relaxation at a later date, by merely tightening 
these tantalum wires through a small incision 
under local anesthesia in the hairline at their 
point of attachment to the saddles placed in 
the temporal fascia. The ability to perform all 
manipulation under local anesthesia, yet with- 
out causing the patient discomfort, has sim- 
plicity to recommend it, to which may be added 
avoidance of the dangers of postoperative 
pulmonary complications inherent in any 
general anesthesia. Certainly early postopera- 
tive ambulation and the ability to talk and eat 
soon after surgery, made possible by this 
method, are factors that recommend them- 
selves to the patients. From a purely mechani- 
cal standpoint the use of tantalum wire has 


the following advantages: it produces no 
foreign body reaction, it is easier to work with 
than fascia, wires of any desired strength may 
be employed with only a slight increase in size; 
and the position and condition of these sup- 
porting wires may be determined easily by an 
x-ray of the patient’s face. 

Several disadvantages of the wire suspension 
technic require mention. Obviously, the sus- 
pension of paralyzed muscles cannot produce 
a result comparable to that produced by a 
repair of the facial nerve which adequately 
reinnervates the paralyzed facial musculature; 
for although marked facial deformity has been 
removed, normal facial motion and expression 
are impossible. Caution must be exercised that 
neither the tantalum wires nor wire gauze are 
placed so close to the skin or mucous membrane 
that motion or irritation might cause them to 
be extruded. Care must also be taken that the 
pull of the tantalum wire supporting the facial 
musculature is well distributed by the utiliza- 
tion of segments of tantalum gauze. The 
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Tantalum Gauze Suspension of Facial Musculature 
Fic. 4. X-ray views showing front and profile views in open and closed mouth positions. 
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necessity for a straight course for the sup- 
porting tantalum wires is of equal importance 
in the prevention of this complication. Suspen- 
sion of the paralyzed muscles alone is often 
but one of several plastic procedures which 
may be required to produce the optimum 
cosmetic result. An associated face lift, as well 
as other plastic efforts, may be helpful as the 
individual case demands. 

Despite the limitations of tantalum wire 
suspension of facial paralyses, it is believed 
to be an operation which has a place in the 
treatment of irreparable damage as a result of 
partial or complete destruction of the facial 
nerve or inadequate innervation following 
facial nerve anastomoses. The use of tantalum 
gauze saddles and tantalum wire would also 
seem to be of value as an adjunct to primary 
and delayed facial nerve anastomoses in the 
prevention of stretching of the denervated 
facial muscles while regeneration is occurring. 
The mere insertion of tantalum gauze in the 
lips and cheeks offers sufficient support in many 
cases, making it unnecessary to run supporting 
wires to the temporal fascia. 

The passing of the tantalum gauze strips 


over the entire upper and lower lips is bene- 
ficial because it moderates the action on the 
normal side and supports the inactivated side, 
thereby bringing the two sides into better 
symmetry in action. 

This technic is favored because of the fact 
that there is now a choice of heavy or light 
wire, braided or solid wire, large or small ele- 
ments, 50 or 100 mesh gauze of any design, all 
easily manipulated to fit each individual 
instance. 

Tantalum monofilament wire has been used 
in many cases for skin closure with very good 
results. The best closure is made with a regular 
double twist, as in the surgeon’s knot, cutting 
both ends before the locking knot is placed 
on top. The ends of the suture lie flat on the 
surface and support the skin edges perfectly. 

Other beneficial uses for this material have 
been found in the eradication of frowns, 
wrinkles, sagging or relaxed skin, raising lower 
eyelids for correction of the palpebral fissure or 
supporting an upper lid to correct ptosis. 

In no case in my experience has it been 
necessary to remove the tantalum, nor has 
there been a tissue reaction or pain. 
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Temporomandibular Joint Ankylosis with 
Mandibular Retrusion’ 


VARAZTAD H. KAZANJIAN, M.D., D.M.D., Boston, Massachusetts 


6 er purpose of this paper is to present a case 
of temporomandibular joint ankylosis as- 
sociated with an extreme degree of retrusion of 
the mandible. Restricted motion of the lower 
jaw was first noted in this patient at an early 
age, with progressive ankylosis and retarded 
development of the lower jaw. Treatment of 
this case involved two problems: (1) the 
restoration of normal movement of the lower 


jaw, and (2) correction of the deformity of the 
face. 


CASE REPORT 


A. S. an eleven year old girl, was first seen 
on June 12, 1944, with the chief complaint of 
inability to open the jaws and deformity of the 
lower part of the face. The parents gave the 
history that when the child was three years old 
she was sick with ‘‘Lodoku,” or ‘“‘rat bite 
fever.” The parents believed that this was the 
cause of the child’s present condition. (Fig. 1.) 

Examination revealed a generally well de- 
veloped child in spite of her handicap. The 
lower jaw was uniformly retracted toward the 
hyoid bone, with the chin in the median line 
and with symmetric underdevelopment of both 
sides of the mandible. The patient was not 
able to open the jaws at all; slight mobility of 
the mandible was present due to the elasticity 
of the bone. The four lower anterior teeth were 
missing, evidently having been removed in 
order to feed the patient. The posterior teeth 
were in fairly good condition. The relation 
between the upper and lower teeth was poor, 
as seen in the x-rays which also show complete 
obliteration of the right and left temporo- 
mandibular joints. (Fig. 2.) The ramus was 
united to the glenoid fossa and zygomatic 
process of the temporal bone by a thick bridge 
of bone. It was evident that the first operation 
should consist of arthroplasty to restore the 
normal motion of the mandible. The sec- 


ond problem would be to correct the facial 
deformity. 

The patient was admitted to the hospital on 
July 5, 1944, and two days later an operation 
was performed on the right temporomandibular 


Fic. 1. Photograph of patient at age of eleven years 
with marked retrusion of the mandible and bony 


ankylosis of the right and left temporomandibular 
joints. 


region. Administration of anesthesia without 
tracheotomy in such cases presents a challenge, 
but a well trained anesthesiologist frequently 
can pass an intratracheal tube through the 
nose, and such was the case here. One must be 
ready, however, to perform tracheotomy if the 
initial attempts by the anesthetist are not 
successful. A vertical skin incision was made 
just anterior to the ear and extended its entire 
length. The superficial temporal vessels were 
found and retracted posteriorly. The temporal 
fascia was now located and the zygomatic 
process of the temporal bone was exposed as a 
landmark. Just below the zygomatic arch the 
temporomandibular region and the head of the 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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Fic. 2. X-rays showing bony ankylosis of right and left temporomandibular 


joints. 


Fic. 3. A, photograph showing limitation of opening of the jaws. B, photograph 
taken after the second operation on the temporomandibular joint. 


mandibular condyle were found, replaced by a 
solid sheet of bone. A vertical incision was then 
made through the periosteum to expose the 
upper part of the ramus. The subperiosteal 
exposure was carried posteriorly until the upper 
posterior border of the ramus was well ex- 
posed. It was then possible to begin the forward 
resection of a measured segment of the bone 
with an upcutting Kerrison punch forceps, and 
to proceed anteriorly toward the sigmoid notch 
with a high degree of safety by keeping within 
the periosteum and carrying out cutting proce- 
dures under direct vision. There is little danger 
to the internal maxillary artery, which lies 
deep to the neck of the condyle, if this pro- 
cedure is followed. The use of a half-curved, 
gouge-like chisel is often useful when the 
condyle is very thick. The superficial part of 


the resection may be carried out with the 
chisel, biting instruments being used for the 
deeper parts. Enough bone was removed to 
leave a space of about 6 to 8 mm. between the 
two cut surfaces. The “dead space” was filled 
with fascia lata, the external wound was closed 
and a pressure bandage applied. The patient 
made an uneventful recovery after hospitaliza- 
tion of approximately ten days. 

The second operation was performed on 
August 10, 1944, and the same procedure car- 
ried out on the opposite side of the jaw. On 
September 6, ‘1944, the patient was able to 
open her mouth wide and had gained 6 pounds. 
(Fig. 3.) She returned to her home and was 
asked to report back for correction of her facial 
deformity after her sixteenth birthday. 

On November 20, 1952, six years later, the 
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Fic. 4. Photographs of patient at the age of seventeen years. There is no limita- 
tion in opening of the jaws but the external deformity is more marked. 


patient reported for treatment of the deformity 
of the face. (Fig. 4.) She was seventeen years 
old, had gained weight and was able to open the 
mouth wide. There was considerable irregular- 
ity of the teeth and no improvement in the 
deformity of the lower jaw. In fact, the normal 
growth of the upper portion of the face and the 
arrested development of the lower portion 
seemed to have accentuated the deformity. 
The general plan of operation was to make an 
“‘L”’-shaped incision on each side of the body 
of the mandible and bring the anterior section 
forward, retaining the fragments in the new 
forward position until healing of the bone was 
complete. Prior to the operation it was neces- 
sary to provide means of immobilization of the 
fragments. The construction of special ap- 
pliances is one of the essential preoperative 
measures, as the degree of success of the opera- 
tion depends upon effective means of control of 
the mandibular fragments postoperatively. 
(Fig. 5.) Figure 6A shows the type of external 
appliance used in such cases. These appliances 
are made to fit the individual requirements of 
each case. Our patient was now ready for 
correction of the facial deformity. 

On December 4, 1952, bilateral mandibular 
osteotomy and intermaxillary wiring were per- 
formed under local anesthesia. An “‘L”’-shaped 
incision was made through the buccal mucosa 
beginning just behind the right lower canine 
tooth and extending back to expose the bony 
mandible. With a dental burr the mandible was 
cut in an “‘L”-shaped manner, beginning from 
the space behind the right lower canine down 


907 


to the mental foramen and extending back- 
ward to the posterior border of the ascending 
process. The inferior alveolar nerve was pre- 
served. The same procedure was then carried 
out on the opposite side. Thus the mandible 


Fic. 5. Mandibular splint constructed in three 
sections: two posterior, and one anterior section. 
The posterior sections consist of a band or bands, 
fitted to the molar teeth on each side, with a round 
tube soldered to the buccal surface of the bands. 
The anterior section consists of bands fitted to 
selected anterior teeth, soldered to an arch wire. 
A vertical slot is soldered to the outer surface of 
bicuspid bands. Jackscrews connecting the pos- 
terior and anterior sections are used to immobilize 
the fragments after the mandible is sectioned and 
the anterior segment of the body of the jaw is 
brought forward. (From Kazansian, V. H. and 
Converse, J. M. The Surgical Treatment of 
Facial Injuries. Baltimore, 1949. Williams & 
Wilkins Co.) 


Temporomandibular Joint Ankylosis 3 
4A 4B 
(2-0) 
PALL, 
| w 
f 
« 
= t 
ats Whe 
IWS 


Kazanjian 


« 


Fic. 6. A, diagram showing method of pulling the chin forward after sectioning of the bone. The median 
bar is anchored to the forehead and the upper teeth. A brass wire is passed around the symphysis and 
brought out through the skin and twisted to form a loop. Traction is effected by elastic bands extending 
from the wire loop to the lower end of the vertical bar. (From Kazansian, V. H. and Converse, J. M. 
The Surgical Treatment of Facial Injuries. Baltimore, 1949. Williams & Wilkins Co.) B, photograph of 


patient with the external appliance in position. 


Fic. 7. X-ray showing the L-shaped incision through 
the lower jaw and the anterior section brought for- 
ward and held in position by wiring of the upper and 
lower jaws together, and jackscrew splint as de- 
scribed in Figure 5. 


was fractured into three fragments: two poste- 
rior and one anterior. The two posterior frag- 
ments were wired to the upper jaw by the 
molar teeth. A circumferential wire was passed 
around the anterior fragment in the region of 
the symphysis and brought out through the 


chin as an external button. (Fig. 6B.) A second 
circumferential wire was passed in the same 
region and ended inside the mouth in the region 
of the lower labial frenum. The anterior frag- 
ment was then advanced forward and wired 
in this anterior position. (Fig. 7.) The original 
incisions were closed. Postoperative care in- 
volved daily observation of the appliances and 
occlusion, which required modification from 
time to time to retain the fragments in the 
desired occlusion. X-rays of the mandible taken 
March 2, 1953, showed the anterior fragment 
to be well forward but bony consolidation of 
the fracture was absent. Therefore, it was 
decided to operate again and add bone grafts 
to each side, as well as at the chin. 

The third operation was performed on 
March 2, 1953, under local anesthesia. The 
right iliac crest was exposed, several sections 
of bone were removed and the wound was closed 
in layers. An incision 1% inches long was made 
along the lower border of the mandible on the 
right side, and the lateral surface of the body 
of the mandible was exposed to reveal fibrous 
union of the bony stumps. A flat section of 
iliac bone was bridged across the gap and wired 
in this position. The same procedure was 
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Fic. 8. A, photograph of patient at time of discharge in 1952. B, photograph 


submitted by patient in 1955. 


carried out on the opposite side and the wounds 
were sutured. A transverse incision was then 
made below the chin and the median section 
of the mandible was exposed. A block of bone 
was shaped to the desired contour and placed 
in front of the mandible to give more prom- 
inence to the chin. This was held in position 
by sutures passing through two drill holes 
through the block of bone and then brought 
out through the skin of the chin below the 
lower lip. The sutures were tied around a small 
piece of gauze. The wound was sutured and 
pressure dressing applied. The patient made 
a satisfactory convalescence and there was 
considerable improvement in her facial contour. 


(Figs. 8A and B.) 


COMMENTS 


Limitation of normal movements of the 
mandible may be due to a pathologic lesion or 
factors involving the soft tissues surrounding 
the lower part of the face, such as scars about 
the muscles of the jaws, mucous membrane of 
the mouth and subcutaneous tissues of the 
face. Extra-articular lesions are usually the 
result of injury such as gunshot wounds, when 
extensive loss of tissue has occurred. External 
violence transmitted to the temporomandibular 
joint may also bring about structural changes 
within the joint and cause gradual limitation 
of joint motion. However, more frequent causes 
of ankylosis are suppurative processes originat- 


ing in the joint or extending from the middle 
ear or from the mouth. The cause of the 
ankylosis in this case was undoubtedly a dis- 
ease within the joint as verified by the history 
given and the clinical evidence. Bilateral 
ankylosis resulting from injury is an extremely 
rare condition. 

Intra-articular ankylosis occurring in the 
young may cause varying degrees of deformity 
depending upon the age of the patient; the 
younger the patient, the greater the subse- 
quent deformity. The disease appears to affect 
the growth centers of the mandible with 
arrested development on the affected side, but 
with continued normal growth on the non- 
affected side, even though the mandible may 
be lacking in normal motion for many years. 
In bilateral ankylosis there is a symmetric 
lack of growth. The chin is retracted back 
toward the hyoid bone, but it is in the median 
line. In unilateral ankylosis the type of de- 
formity is different. The retrusion of the jaw 
may also be very marked but the chin is always 
deviated toward the affected side. The distance 
from the tragus of the ear to the center of the 
symphysis on the normal side is much longer 
than on the affected side. 

It is apparent that complicated cases require 
a great deal of study and planning. The first 
point to consider is restoration of normal func- 
tioning of the mandible and later, correction 
of the external deformity. Re-establishment 
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of mandibular motion requires the construction 
of a “false joint’’ which is accomplished by 
resecting a transverse section of bone across 
the ankylosed neck. In the execution of this 
procedure, one must emphasize the following 
points: The section of bone to be removed 
should leave a space of approximately 6 to 
8 mm. This space is conveniently filled with a 
fascia lata transplant. When the patient has 
bilateral ankylosis, only one side is operated 
upon in the first stage and the opposite side of 
the jaw is operated upon six to eight weeks 
later. The reason for this is that if both sides 
are done at the same time, the upward pull of 
the elevator muscles of the mandible (masseter, 
internal pterygoid and temporal) will reduce 
the space between the two bone surfaces and 
may cause eventual failure. No special post- 
operative care is required in the form of mouth 
gags or exercise. The patient is put on a liquid 
diet at first in order to give the transplanted 
fascia a chance to “‘take.”’ After a short period 
solid food can be chewed. The correction of the 
deformity of the lower portion of the face 
should be delayed until full growth of the 
mandible is complete. In the meantime atten- 
tion is directed to the patient’s dental and 
mouth hygiene. 

Preoperative planning should include a care- 
ful study of the existing relations of the upper 
and lower jaws and the possibilities of future 
efficient dental restorations. In this respect it 
may be necessary to make models of the upper 
and lower jaws and mount them on an articu- 
lator in their existing relation to each other. 
By manipulating the models, and if necessary 
cutting through the plaster casts, it is possible 
to see how the lower teeth can be brought into 
the most satisfactory relation with the upper 
ones. By this study of the models we are able 
to visualize the future maximum possibilities 
of the patient’s dental apparatus. Moderate 
improvement of the external deformity, for 
cosmetic reasons alone, is possible by building 
up the chin and the sides of the lower jaw, but 
one completely disregards one important 
function of the jaw. By performing a sliding 
osteotomy the body of the mandible is elon- 
gated and the lower anterior teeth (if present) 
and the alveolar ridges are brought into a more 
harmonious relation with the upper jaw. This is 
important for efficient future dental restorations. 

In this procedure one is cutting through each 
side of the mandible but, unlike ordinary frac- 


tures, the broken surfaces are separated allow- 
ing contact only at the ends of the stumps. 
Therefore, provisions should be made prior to 
the operation for efficient postoperative means 
of immobilization of the fragments. The degree 
of success is largely dependent upon these 
measures. 

The following means of immobilizing the 
fractured portions of the mandible have proved 
successful: (1) A properly applied cable arch 
wire about the upper teeth allows for very 
satisfactory anchorage of the fragments of the 
lower jaw to the upper by intermaxillary 
wiring. (2) In the lower jaw, if the patient has 
enough serviceable posterior and anterior 
teeth, the type of splint seen in Figure 5 is 
preferred. The jack screws connecting the pos- 
terior and anterior sections are used not only to 
immobilize the fragments after the mandible is 
sectioned but also to regulate the forward posi- 
tion of the anterior fragments from time to 
time. (3) Extraoral appliances are necessary as 
part of the postoperative means of fixation. 
When the anterior segment of the mandible is 
brought forward, the lower front teeth meet the 
upper anterior teeth but this does not neces- 
sarily affect the position of the symphysis, as 
the pull of the suprahyoid muscles will resist 
the forward thrust of the chin. It is therefore 
necessary to provide means to pull the chin 
forward. This is successfully accomplished by 
extraoral appliances as seen in Figures 6A and 
B. Whenever possible, the ends of the bone 
fragments are wired together during the opera- 
tion. This is an efficient means of controlling 
the fragments in their new position. 


SUMMARY 


A case of bilateral temporomandibular joint 
ankylosis associated with an extreme degree of 
retrusion of the mandible is presented. Four 
separate operations were performed, the first 
two consisting of arthroplasty on each temporo- 
mandibular joint about two months apart. The 
last two operations were performed six years 
later for correction of the deformity of the lower 
portion of the face. The operative procedures 
are described in detail including pre- and post- 
operative care. 

Emphasis is placed upon the construction of 
suitable appliances for postoperative care. 


Acknowledgment: I am indebted to Dr. Aram 
Roopenian for his assistance in the preparation 
of this paper. 
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Pre- and Postoperative Care in Major 
Mouth and Neck Surgery’ 


Conpicr Moore, m.p., Louisville, Kentucky 


From the Department of Surgery, University of Louisville 
School of Medicine, Louisville, Kentucky. 


eee operative procedures on the mouth 
and neck, particularly those for cancer, 
are coming into being more and more fre- 
quently each year. Improved technics of anes- 
thesia, greater availability of blood for trans- 
fusions and increased knowledge of the technic 
of this surgery are all responsible for its in- 
creasing use. Also, in the case of cancer, many 
believe that a significant increase in the salvage 
rate will be made by the addition to our thera- 
peutic armamentarium of major radical surgery 
of the mouth and neck. With the more frequent 
employment of this type of surgery, it has 
become apparent that the details of pre- and 
postoperative care often play an important 
role in the final outcome. In fact, it is hard to 
imagine an area of surgery in which postopera- 
tive measures and nursing care are more im- 
portant, or in which there is a greater need for 
closer attention. 


PREOPERATIVE CARE 


Local Measures. Many patients with cancer 
of the mouth are debilitated with carious teeth 
and infected gums. One or two preoperative 
sessions with the dentist for the cleaning of 
teeth and gums is worth while; several weeks of 
mouthwashing and antiseptic sprays to try 
to clean up completely a very dirty mouth does 
not appear to be of practical value. In addition, 
the oral mucosa is so sensitive to systemic dis- 
turbances that any measures directed at the 
cleaning of the mouth must be supported 
simultaneously by constitutional corrective 
measures. If a combined surgical and x-ray 
plan of treatment is envisioned, the extraction 
of teeth in the path of the future x-ray beam is 
often wise. Preoperative antibiotic troches 
designed to sterilize the mouth of the common 


pathogens (staphylococci, streptococci, pseudo- 
monas and proteus) often only allow an over- 
growth of fungous organisms with a resultant 
severe stomatitis.’ The most practical approach 
in combatting infection of the healing wound 
postoperatively is to administer antibiotics 
intensively at that time rather than attempt to 
sterilize the mouth preoperatively. 

Gross Infection and Fistulas. Infection or 
fistulas, or both, of bulky tumors of the face 
and neck require several weeks to respond to 
intensive antibiotic therapy. Probably the 
tumors and the surrounding tissues are never 
rendered completely sterile. X-ray therapy 
helps reduce this surrounding inflammation 
but an appreciable effect is seldom obtained in 
less than two weeks. My impression is that in 
the case of badly infected tumors prolonged 
delay to allow for marked antibiotic effect has 
not made much difference in the final outcome 
in comparison with that of similar patients 
operated upon immediately. A shorter period 
of one week to ten days for “clean-up” is 
probably worth while, especially when delay 
of operation is indicated by other factors such 
as severe malnutrition and concurrent disease. 
Clinically, grossly infected tumors have a 
poorer prognosis than tumors with only slight 
ulceration and little surrounding inflammation. 
Not much is known of the effect of infection 
alone on tumor spread. Gross infection of oral 
cancers, of course, goes along with the larger 
tumors and therefore, the poorer prognosis may 
be related more to the size of the tumor than 
to the presence or absence of infection. 

Intramuscular tetracyclene is administered 
twelve hours before operation so that adequate 
blood levels will be present at the time of 
surgery; this is done in patients with badly 
infected tumors as well as in those with no 
obvious infection because postoperative wound 
soiling is to be anticipated. 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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Fluid Balance and Nutrition. Most of these 


patients are elderly and clinically dehydrated 
when admitted to the hospital. There is often 
hemoconcentration, especially if the patient has 
dysphagia and the daily fluid intake is low. 
Preoperative hemoglobin determinations are 
often erroneously high due to dehydration but 
despite this, the first hemoglobin determination 
is below normal. There is, in addition, a general 
bodily protein depletion and a reduced blood 
volume. All of these conditions are interde- 
pendent and need at least partial correction 
before operation can be undertaken safely. 
Total correction is impossible preoperatively. 

Therapy is started with a blood volume 
determination, if available. Transfusions are 
then given, not more than 500 cc. per day, until 
the circulating fluid volume, hemoglobin and 
hematocrit are normal. The plasma volume 
can also be brought up toward normal levels 
by intravenous amino acid preparations. If 
blood volume tests cannot be run, the deficit 
is estimated and replacement is considered 
adequate on the basis of hemoglobin, hemato- 
crit, plasma protein readings and the fullness 
of the patient’s veins. High protein, high carbo- 
hydrate, low fat feedings are given each day 
if the patient swallows easily. However, most 
patients who need this preoperative build-up 
cannot or will not swallow with ease or de- 
pendability, and many of them will not eat. 
Therefore, tube feedings are given, using a 
ready-made mix* which furnishes 3,500 calories 
with 200 gm. of protein for every 2,000 cc. of 
solution. This can be given very simply each 
day through a tiny, indwelling feeding tube, 
available commercially with the mix. Any 
small polyethylene tubing may be used. Such 
a mix also contains adequate amounts of 
vitamins and minerals. The absolute value 
from a week to ten-day period of this forced 
feeding is debatable with most general surgical 
cancer patients.! However, patients with can- 
cer of the mouth seem to have done well under 
it, while a number of similar patients without 
it have done poorly. 

A reading of the prothrombin time has 
proved valuable. A deficit is occasionally found 
due either to prolonged inadequate diet or to 
cirrhosis of the liver which sometimes accom- 
panies oral and pharyngeal cancers. Most 
prothrombin deficits can and should be cor- 


*Sustagen (Mead Johnson & Co., Evansville, 
Indiana). 


rected with various vitamin K oral or parenteral 
preparations. * 

Electrolyte imbalances are usually corrected 
by this regimen unless kidney disease is present. 

Concurrent Diseases. Generalized arterio- 
sclerosis, often with hypertension or cardiac 
arrhythmias, is most common in these elderly 
patients. Nothing specific is done for these 
conditions preoperatively; however, circulatory 
overloading in the intravenous “build-up” is 
avoided and the occasional patient with low 
cardiac reserve is digitalized. Low cardiac 
reserve is easily determined by exercise tests. 
A routine preoperative chest film often dis- 
closes emphysema, which reduces respiratory 
reserve and influences the management of the 
patient under anesthesia and in the immediate 
postoperative period. Emphysematous pa- 
tients, of course, need much more oxygen 
during and after operation than those with 
more normal respiratory status. 

In spite of these common chronic old-age 
defects most patients, even in their eighth 
decade, withstand major mouth and neck 
surgery surprisingly well. 

Two other diseases deserve mention, namely, 
peptic ulcer and cirrhosis of the liver. Analysis 
of a series of patients with tumors of the mouth 
and neck? has shown that they have four times 
as many healed or unhealed peptic ulcers as a 
comparable group of general surgical patients. 
The possibility of activating or aggravating 
peptic ulcer during mouth and neck surgery 
is real. Drye? has studied the gastric acidity 
of patients under the stress of non-gastric 
operation and showed that a higher acid output 
generally occurs in the first forty-eight post- 
operative hours. I have had one patient who 
perforated a duodenal ulcer twelve hours post- 
operatively, and several patients who have 
began to bleed from ulcers in the postoperative 
period. 

Cirrhosis of the liver also needs special com- 
ment. The association of chronic alcoholism, 
cirrhosis of the liver and cancer of the mouth 
seems to occur in a greater number of patients 
than can be explained by chance alone. Con- 
sequently, liver function studies are often 
indicated, especially in patients with a his- 
tory of high alcoholic intake; in cirrhosis nutri- 
tional and anesthetic problems are somewhat 
magnified. 


*Intravenous mephyton accomplishes this quite 
rapidly. 
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Narcosis and Sedation. Elderly and debili- 
tated patients have an exaggerated response to 
even small doses of narcotics and sedatives. 
Mild analgesics such as codeine, aspirin and 
small doses of dolophine® have proved to be the 
best agents in controlling the preoperative 
pain suffered by many old people. Stronger 
agents in larger doses often produce such leth- 
argy that these elderly people take to their 
beds, refuse to eat, fail to raise their pulmonary 
secretions and deteriorate quickly. Morphine 
is very seldom needed. Great caution is used 
with immediate preoperative medication; small 
doses of demerol® and atropine produce the 
required relaxation. 

Accurate Diagnosis. The most common 
errors in the diagnosis of tumors of the mouth 
and neck occur with anaplastic malignant 
tumors. They usually turn out to be anaplastic 
carcinoma, most often occurring in the posterior 
oral cavity. Pathologists usually render ex- 
cellent service in classifying these sometimes 
puzzling growths; however, the pathologist 
needs all of the clinical history in addition to 
his slides to aid him in arriving at a proper 
diagnosis. Repeated biopsies and discussions 
are sometimes necessary to avoid operating 
upon, for example, a reticulum cell sarcoma 
when surgery is not the treatment of choice. 
The histologic difference between some of these 
lesions and some anaplastic carcinomas can 
be very small indeed. Accurate diagnosis of the 
exact extent of the cancer is also most essential 
because the sacrifice of important structures 
such as nerves, arteries, portions of bone and 
so forth should be planned before the operation 
is begun. If the operator tries to delay these 
decisions until mid-way in the operation, he 
risks having to cut into tumor in order to 
demonstrate if a certain structure is actually 
invaded. Once tumor has been cut across, the 
operation is usually doomed to failure. The 
evaluation of the extent of the spread of the 
cancer is, of course, dependent upon observa- 
tion, palpation, knowledge of anatomy and 
x-rays. A routine 6-foot chest film is always 
taken to rule out mediastinal or lung spread. 
The value of marrow aspiration to demonstrate 
otherwise hidden generalized tumor spread is 
not of much value in cancer of the mouth.® 

A history and finding of trismus usually 
means that the pterygoid fossa and muscula- 
ture are involved with cancer and that the 
patient’s condition is probably incurable. Solid 
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fixation of neck metastases in the region of the 
carotid artery should lead the operator to be 
prepared for an arterial graft or the conse- 
quences of carotid artery ligation and excision. 
However, in my experience most neck metas- 
tases do not actually invade this artery. 

Preoperative Planning for Reconstruction. 
The many details of planning mandibular 
replacements, planning the covering of large 
soft tissue defects with regional flaps or tube 
pedicles, do not come within the scope of this 
discussion. Suffice it to say that these com- 
plicated reconstructions are generally left for 
later procedures, the reasons being as follows: 
(1) after a long excisional procedure the opera- 
tor cannot do his best repair job, (2) the fre- 
quency of recurrence in patients with extensive 
deformities may cause immediate reconstruc- 
tive work to be wasted and (3) when recon- 
struction is delayed the margin of the resection 
is never compromised by the demands of an 
immediate reconstructive procedure. 

The greatest need in the surgery of tumors 
of the mouth and neck is a wide margin. When 
the operator has settled the vital structure 
sacrifices and can drop the reconstructive 
problems from his mind preoperatively, he is 
then ready to resect the tumor as widely as is 
necessary. Ill advised attempts to save impor- 
tant structures, such as nerves running close 
to tumors, and to save tissues for reconstruction 
usually lead to a narrow margin and quick 
local recurrence of the tumor. Case histories of 
patients in several series in which new recon- 
structive methods are being investigated show 
a high percentage of quick recurrences and 
short term survivals. One wonders here if mar- 
gin is not being sacrificed for reconstructive 
enthusiasm. When local recurrence occurs the 
operator must be considered guilty either of 
improper selection of the patient for operation 
or of performing inadequate surgery. 

Tracheostomy. Preoperative tracheostomies 
are occasionally indicated in patients with 
laryngeal obstruction. These are performed 
either to save life or to improve the patient’s 
general condition. The employment of tracheos- 
tomy to facilitate administration of anesthesia, 
when intubation at the time of surgery is in- 
advisable, i is usually best undertaken just prior 
to operation with local anesthesia. 

Psychologic Preparation. It is most essential 
that the patient have complete confidence in 
his doctor. The elderly patient whose energy is 
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low and in whom hope may be lower still will 
seldom adjust to major deformities caused by 
surgery unless he is convinced that the very 
best is being done for him. The surgeon is 
obligated to sit down with the patient, get to 
know him, explain all facets of treatment which 
the patient is capable of understanding, and 
to prepare him to cooperate in handling his 
postoperative problems. Such statements are 
repeated so often these days that they seem 
trite. Suffice it to say that the rehabilitation of 
the patient begins preoperatively. 


POSTOPERATIVE CARE 


Medical Measures 


Oxygen Therapy. When cyanosis or post- 
operative shock of any degree is observed, or 
when chronic respiratory disease limits oxy- 
genation of the blood, there must be a provision 
made for the administration of oxygen at the 
bedside immediately. Of course, for these pa- 
tients prolonged oxygen treatment in a recov- 
ery room is ideal. Bedside oxygen can be 
administered most simply by a nasal catheter. 
When the patient has had a tracheostomy, a 
cone may be made of paper or other material 
and attached to the end of the oxygen tube 
and secured at an angle partially overlying 
the tracheostomy tube. This cone should never 
be adherent on all sides around the tube for 
the danger of the patient breathing pure 
oxygen for any length of time is considerable. 
Also, applying a cone of oxygen closely around 
the tracheostomy tube prevents adequate suc- 
tion by the nursing staff. 

Blood. It has been found a safe rule during 
the first twenty-four hours after operation to 
keep at least 1 pint of blood typed and easily 
available for the support of those major surgi- 
cal patients who bleed postoperatively. Further 
blood needs are determined by hemoglobin and 
hematocrit tests run on the second postopera- 
tive day rather than the first. If blood replace- 
ment at operation has not been adequate, it is 
corrected then. 

Electrolyte Balance. Clinically important 
electrolyte imbalances have been rare in these 
patients in our experience. As a rule, not more 
than 500 cc. of physiologic saline is adminis- 
tered intravenously in the immediate post- 
operative period, the remaining fluid needs 
being supplied with appropriate amounts of 
5 per cent glucose in water. If minor imbalances 


are present, they apparently correct themselves, 
since half-strength mix tube feedings are begun 
on the first day and increased to full strength 
by the second. 

Narcotics and Sedatives. Caution in the use 
of these drugs is obviously an important con- 
sideration in elderly patients. One will usually 
be able to sustain these major mouth and neck 
operative cases fairly comfortably on only 
16 gr. of codeine by hypodermic injection every 
four hours if necessary; no other narcosis or 
sedation is generally required. Such a scant use 
of pain-relieving drugs may seem cruel, but in 
actual practice most patients are surprisingly 
comfortable on this regimen. With larger doses 
of narcotics or sedatives a risk is run of seriously 
depressing the cough reflex and the respiratory 
excursion, reducing a patient’s awareness of the 
aspiration of secretions, and delaying ambu- 
lation. A postoperative persistent rise in pulse 
and temperature elevation of over 100.5°F. 
always indicates overnarcosis or inadequate 
tracheal suction, or both. Secretions puddle in 
the lungs producing atelectasis which, if 
unrelieved, goes on to pneumonia. These are 
difficult complications to treat successfully, 
once established. The closer one adheres to 
Vg gr. of codeine every four hours only, the 
more quickly patients recover from even the 
most extensive mouth and neck operations. 

Thorazine. This remarkable new drug is 
very useful in the prevention of immediate 
postanesthetic nausea with its attendant dan- 
gers of vomiting and aspiration. A dose of 
10 mg. may be administered parenterally in 
the immediate postanesthetic period about an 
hour before nausea is expected to occur. It is 
wise, however, to withhold this drug when any 
tendency toward shock has been present during 
the operation, when the blood pressure is low, 
or when a hypertensive patient has not re- 
turned to his preanesthetic blood pressure 
levels. 

Antibiotics. Some infection occurs post- 
operatively in all wounds in which the mouth is 
open into the soft tissues during the operative 
procedure. The postoperative procedure is to 
keep the infection under control so that no 
complications develop from it. Generally, if 
proper antibiotics are administered, the only 
clinical sign of infection is a three- to four-day 
postoperative edema in the operative region. 
The common mouth pathogens causing these 
infections, which are usually mixed, are 
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staphylococci, streptococci, pseudomonas and 
proteus. Obviously, many other organisms may 
be present to some degree in these mixed in- 
fections. It has seemed advisable to change 
from the formerly used combination of penicil- 
lin and streptomycin to the broader spectrum 
drugs such as the various tetracyclenes. Ade- 
quate doses are given intramuscularly every 
six hours for about one week. As has been 
mentioned previously, the administration of 
antibiotics is begun twelve hours preopera- 
tively. The result is that drainages from these 
wounds are sometimes cloudy. Wound break- 
down from purulent infection is rarely observed. 
Of course the green contamination of the wound 
from Pseudomonas aeruginosa (pyocyaneus) 
does not respond to antibiotics, and we have 
found that application to the skin of 2 per cent 
acetic acid, with a change of dressing daily, 
usually obliterates this bacterial growth in a 
few days. Regarding wound infections in gen- 
eral, however, equally clean wounds were ob- 
served when penicillin alone was used post- 
operatively or when penicillin and dihydro- 
streptomycin were used in combination. 
Nutrition. When the patient cannot swal- 
low because of muscular defect or pain, or when 
the swallowing action would jeopardize a suture 
line, early tube feeding is employed. This is 
easily accomplished. A very small plastic 
stomach tube (3 mm.) is passed through the 
nasal cavity, away from the side of the lesion, 
on the morning of operation before anesthesia. 
It is done at this time so that the patient may 
still cooperate in swallowing the tube. The 
tube is light, non-irritating and, when at body 
temperature, so pliable that it can remain in 
place as long as a month without complications. 
If the tube is iced before insertion it becomes 
fairly rigid and is better guided through the 
cricopharyngeal opening. We have utilized a 
drip regulator which comes with commercially 
prepared plastic tube feeding sets.* This drip 
regulator is connected to a large asepto syringe, 
or other open, clean receptacle, and taped to a 
bedside pole. The feeding solution is poured 
into the open end of the receptacle and is 
allowed to drip in rapidly, 400 cc. being given 
in fifteen to twenty minutes. The solution is 
not allowed to run in without a dripper because 
of the danger of aspiration. Since some patients 
retch and vomit the tube out of the stom- 


*Sustagen tube feeding set (Mead Johnson & Co., 
Evansville, Indiana). 


ach so that the tip lies in the distal esopha- 
gus, there is some risk that too rapid delivery 
of the fluid into the esophagus might fill it up 
to the point of spilling over into the larynx and 
trachea before the esophagus empties by itself 
into the stomach. This method of tube feeding 
has been proof against inadequate and inex- 
perienced nursing care. 

Feedings are begun on the morning of the 
first postoperative day, 200 to 300 cc. of half- 
strength mix being given every four hours with 
100 cc. of water between each feeding. If this 
is tolerated well, full strength mix, 300 to 
400 cc. every four hours, is given on the second 
day and thereafter. This will provide 2,400 cc. 
of fluid, 3,500 calories and 200 gm. of protein 
a day with more than adequate amounts of 
carbohydrates, minerals and vitamins, plus 
some folic acid. Patients have been maintained 
on this regimen for as long as two months and 
they have gained weight. When patients are 
fully ambulatory they should be taught to 
obtain their own feeding solutions, connect 
their feeding tubes to the dripolator, pour the 
solution in and regulate their own tube feedings 
properly. The powdered mix is quite easy to 
prepare on the hospital floor; it can also be 
given by mouth when a well balanced liquid 
diet is otherwise unavailable. The disadvan- 
tage here is that the tiny, 3 mm. plastic tube 
will allow only the well mixed proper solution, 
or water, to be given through it. Other food 
(crushed medications and the like) will quickly 
clog it. In case a patient is irrational or un- 
cooperative, the tube should be sutured to the 
ala of the nose under local novacain® anesthesia 
to prevent the tube being pulled out; these 
tubes are quite difficult to reinsert in a post- 
operative patient whose swallowing mechanism 
is imperfect. Another occasional complication is 
that of diarrhea. When it occurs and persists 
after two days, the solution must be discon- 
tinued, the small tube removed, a larger tube 
passed and a boiled milk diet substituted until 
the diarrhea clears. Tube feedings are con- 
tinued until the patient is able to swallow ade- 
quate amounts easily without aspiration during 
the swallowing act. 


The Wound 


Dressings. When neck dissection has been 


. performed, either alone or in combination with 


other procedures, the important problem 
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presents itself of maintaining the skin flaps 
in apposition to the underlying tissues and 
getting rid of the large amount of serous drain- 
age which inevitably occurs from the wide raw 
surfaces. It is obvious that meticulous opera- 
tive hemostasis greatly encourages the early, 
complete apposition of skin flaps to under- 
lying tissues and reduces the ultimate scarring 
and danger of infection. Whereas in the past 
bulky pressure dressings have been applied 
with numerous wide Penrose drains being 
brought out various angles of the wound, my 
present belief is that T-tube suction under the 
neck flaps is a preferable method. The wound 
is closed airtight, and through a small stab 
wound an ordinary common duct T-tube, with 
multiple perforations on both limbs, is placed 
so that the tips lie at opposite ends of the 
wound. On the operating table the main limb 
of the tube is connected immediately to con- 
tinuous mild suction. It is gratifying to note 
fairly complete withdrawal of serosanguineous 
fluid by the suction and consequent immediate 
apposition of the flaps to the muscles in this 
air-tight system.*4 A very light dressing is then 
applied, the patient is comfortable in bed and 
the T-tubes drain fairly well for the first forty- 
eight hours, keeping the wound relatively dry 
and preventing accumulations and pocketing. 
At the end of this time the T-tube may be 
removed and suction discontinued. It is inter- 
esting that after forty-eight hours and removal 
of the drainage tube, even without adequate 
drainage openings, the apposition of the flaps 
has been so complete that very little pocketing 
of fluid occurs thereafter. A hemostat may be 
inserted through the wound or through the 
drainage stab wound to evacuate suspected 
accumulations at each dressing. Should a 
wound infection be encountered, the wound 
must be opened extremely wide to prevent 
pockets of pus from eroding vital structures 
in the neck and to facilitate rapid clearing of 
the infection. Patients appear to be much more 
comfortable and are able to rehabilitate them- 
selves faster with this type of dressing. 

Care of the Oral Suture Line. It is con- 
sidered desirable to use hydrogen peroxide 
sprays three times a day to heal oral suture 
lines in the immediate postoperative period. 
These solutions are sprayed with a mechanical 
spray-suction machine and the suction is kept 
in the mouth while the spray is on to prevent 
aspiration. Martin’ has used a zinc peroxide 
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paste placed on strips of gauze and laid on the 
suture line; this dressing is changed several 
times a day. Such treatment of oral suture 
lines is ideal and keeps unpleasant odors to a 
minimum. However, I have abandoned both of 
these procedures because of lack of equipment 
and lack of nurses who have the time to carry 
them out. Suture lines often are untreated and 
unobserved for several days, occasionally as 
long as six days. These suture lines have never- 
theless healed quite well without breakdown. 
The basic causes of oral suture line breakdown 
lie in operative technic rather than in post- 
operative local nursing care. These factors in- 
clude undue tension on the suture line, inac- 
curacies of placing sutures, failure to use 
extreme care with previously irradiated tissues, 
or the suturing of only a single thin layer of 
tissue rather than a thick layer of tissue with 
two rows of sutures. 


Major Surgical Complications 


Atelectasis. Much has been written in re- 
cent years about the benefits of tracheostomy. 
This simple operation is, of course, both the 
finest treatment and the best prevention for 
atelectasis and subsequent serious pulmonary 
complications. Very briefly, the indications 
for tracheostomy are: (1) tracheostomy at a 
previous operation, (2) any combined mouth 
and neck dissection, (3) resections which inter- 
fere with the sensation of the larynx (superior 
laryngeal nerve) or with the swallowing mech- 
anism, (4) obvious aspiration of mouth secre- 
tions in the postoperative period and (5) any 
established or impending respiratory complica- 
tion due to the patient’s inability to clear lung 
fluids. Suction through the tracheostomy tube 
every half-hour must be begun in the immediate 
postoperative period; this should be deep 
enough to produce a deep cough and effective 
clearing of secretions. 

If a tracheostomy has not been considered 
necessary, nasotracheal aspiration may be used. 
Every house physician should be competent in 
this maneuver. A catheter, attached to fairly 
sharp and effective mechanical suction, is 
passed through the nose and slipped through 
the vocal chords during cough or inspiration; 
thorough tracheal suction is then performed. 
The catheter tip should be smooth with both 
an end and a side opening (the whistle-tip). 

Nurses must be urged repeatedly to suction 
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a tracheostomy thoroughly rather than tim- 
idly. I have never seen any major complication 
from too vigorous tracheal suctioning. The 
crusting of the trachea, resulting from catheter 
irritation, can usually be treated successfully 
in its earliest stages by steam inhalations. 

Removal of tracheostomy tubes is usually 
possible in two to four days; half corking for 
twelve hours followed by full corking for 
twenty-four hours without pulse or tempera- 
ture rise gives assurance that it is safe to 
remove the tube. Even after an early removal 
of the tube, the opening remains more or less 
patent for twelve to twenty-four hours so that 
suction may be accomplished as an emergency 
through this closing soft tissue and tracheal 
wound. Patients should be taught to suction 
their own tracheostomies; this is accomplished 
by providing them with a small mirror. Emer- 
gency bronchoscopy to treat aspiration or 
atelectasis is seldom necessary in these patients. 

Fistulas. Mucous fistulas from the mouth 
or pharynx to the face or neck occur with some 
frequency in this type of surgery. They are 
not feared complications because most of them 
will heal spontaneously by granulation and 
contracture. They usually close completely 
as long as recurrence of tumor has not occurred. 
The significant consideration is to keep these 
fistulous tracts clean. Tube feedings are con- 
tinued until the fistula is closed, or nearly so; 
postoperative antibiotic therapy is also pro- 
longed until the tract is well established. The 
best method of cleaning the fistulous tract is to 
have the patient drink and swallow water. A 
certain portion of this tap water will run 
through the fistula and wash it clean of par- 
ticles and saliva. This effectively promotes 
clean granulations but it should not be at- 
tempted until the tract is well established. Of 
course, the previously mentioned spray and 
suction treatment of the oral suture line be- 
comes more essential when a fistula has 
developed. 

Major salivary gland fistulas occur occa- 
sionally and are the result of the occlusion of 
Stensen’s or Wharton’s ducts. In such cases 
the major duct obstruction needs to be relieved 
surgically in order to cure the fistula or reduce 
the fistulous secretions. Salivary secretion 
occurring into the wound when large portions 
of the parotid or submaxillary gland are cut 
across will usually cease if the main emptying 
ducts are patent into the mouth. Submaxillary 
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sialitis occurs frequently when Wharton’s duct 
is occluded in surgery of the floor of the mouth. 
This sialitis is seldom troublesome enough to 
demand excision of the gland. 

Chylous fistulas, from unnoticed operative 
injury to the thoracic duct or its tributaries, 
occasionally occur in left-sided neck dissections 
and this is justifiably a complication to be 
feared. Small fistulas often close spontaneously 
with adequate drainage and local pressure 
dressings. Occasionally, it is necessary to 
reoperate and find the main duct distal to the 
site of injury; this is then tied off with silk or 
other non-absorbable suture.'” No significant 
clinical effects result from such complete liga- 
tion of the thoracic duct. Danger to the patient 
results from continued massive chyle drainage 
and subsequent severe dehydration and nutri- 
tional depletion. 

Fistulas from the maxillary sinus to the oral 
cavity are troublesome when small. They 
should be either operatively enlarged and the 
patient fitted with the proper occluding upper 
denture, or they can be closed by an oral 
plastic operation. 

The Carotid Arteries. Blow-out of the 
carotid artery is the most feared complication 
of combined mouth and neck surgery. An 
abscess in the region of the carotid or a mouth- 
to-neck fistula running over the wall of the 
artery can presumably lead to eventual erosion 
of the wall and blow-out and death. However, 
I have never observed carotid artery blow-out 
from either of these complications alone with- 
out other factors playing a part. Of course, 
when an oral-to-neck fistula is anticipated, the 
suturing of the flaps and the placing of drains 
must be planned so that the location of the 
fistula will be away from the main artery or 
arteries. Immediate adherence of the skin flap 
to the artery in neck dissection should be the 
most important consideration in the care and 
dressing of the wound. Carotid artery blow-outs 
usually occur when the artery has been ex- 
posed to preoperative irradiation and its wall 
weakened thereby. When skin flaps slough, 
leaving such an irradiated carotid exposed, or 
when fistulas overlie irradiated arteries, blow- 
outs should be considered imminent. Con- 
fronted with such a situation of imminent 
blow-out, the surgeon needs to consider 
prophylactic ligation of the common internal 
and external carotid artery well above and 
below the point of suspected damage. Such 


> 
| 


Moore 


ligation carries a mortality of 10 to 20 per 
cent and an incidence of hemiparesis of around 
30 per cent, provided that blood volume and 
blood pressure are kept at absolutely normal 
levels throughout the procedure and for 
twenty-four hours thereafter.6 This mortality 
may seem lower than that conventionally men- 
tioned for carotid artery ligation, but I believe 
that the figures are essentially correct for cases 
presenting the combination of previous irradia- 
tion and previous surgery. On several occasions 
prophylactic ligation of the common and in- 
ternal carotid artery has been performed under 
these circumstances without immediate death 
or paralysis resulting. Delay in performing such 
ligations on two occasions resulted in death 
due to carotid artery rupture. 


Rebabilitation 


The long term rehabilitation of mouth and 
neck surgical patients cannot be covered in this 
discussion. The problems are varied and in- 
volve special technics requiring detailed study. 
One can conclude, however, that the surgeon 
needs to be ready to shoulder these problems; 
his work is often not completed when the 
patient leaves the hospital. 


SUMMARY 


A discussion of pre- and postoperative care 
of the patient with cancer who requires major 
mouth and neck surgery has been presented. 
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Problems of Dehydration and Starvation in 
Postoperative Care’ 


A. Bropsky, M.D., Louisville, Kentucky 


From the Department of Pediatrics, Institute for Medical 
Research, University of Louisville School of Medicine, 
Louisville, Kentucky. 


— composition and concentration of body 
fluids are kept constant despite wide varia- 
tions in the intake of water and of minerals.! 
Maintenance of the constant fluid medium is 
accomplished mainly by the kidneys. For 
example, a low intake of water results in the 
formation of a small volume of highly concen- 
trated urine,!:? while excessive intake of water 
is followed by the excretion of large volumes 
of dilute urine.* Similarly, a high intake of salt 
will be followed by excretion of salt-rich urine‘ 
and vice versa, so that man does not have to 
“titrate” his salt and water intake to satisfy 
the needs of arbitrarily defined normal intakes. 

Evaporation of water in expired air and 
from the skin surface is more useful as a device 
for temperature regulation than for body fluid 
maintenance. Such evaporation, known as the 
‘‘insensible loss’’ of water, assumes clinical 
significance during states of hyperventilation 
and fever. The insensible loss of water must be 
distinguished from sweat losses which are 
“‘sensible”’ or visible losses and which contain 
electrolytes. The role of the gastrointestinal 
tract in maintenance of the volume and com- 
position body fluids is that of the major portal 
of intake. In diarrheal disease or in vomiting 
its losses become significant; the kidney then 
takes over the major job of conservation and 
adjustment of the volume and composition 
defects accrued. 


DEHYDRATION—CHANGES IN REGULATORY 
MECHANISMS 


The dehydration states of disease may be 
classified on the basis of (1) the portal of loss: 
gastrointestinal tract, kidney, skin and the 
like, or (2) the composition of the fluid lost. 


Such a classification is useful since a knowledge 
of the type and amount of fluids lost will 
define the type and amount of fluid that must 
be given during replacement therapy. 


Classification of dehydration: 
1. Water loss 
A. Hyperventilation: fevers, salicylate poi- 
soning, respiratory infections, occasion- 
ally during anesthesia; main portal, the 
lungs®? 
Diabetes insipidus: urine approaches 
pure water in solute content’ 
. Profuse sweating: since sweat is hypo- 
tonic to plasma, this may be considered 
a dehydration due to water deficit. 
However, when the volume of sweat in- 
creases, so does its solute concentration 
and then water and electrolyte are lost. 
D. Prolonged water deprivation® 
. Electrolyte plus water loss 
A. Gastrointestinal secretions: loss of a 
fluid approximately iso-osmotic with 
plasma 
B. Prolonged vomiting, diarrhea, enteric 
fistulas, Wangensteen drainage’'! 
C. Urinary secretion; diabetes mel- 
litus,!2*-¢ adrenal cortical insuf- 
ficiency,'* salt-losing nephritis” 


Clinical Management of Debydration. The 
type of dehydration must first be established, 
based on the classic approach of history and 
physical examination. Next, an attempt is 
made to quantitate the volume of body fluid 
lost. The most objective and accurate measure 
of dehydration is the weight loss. Even though 
weight measurements may not be available, 
the clinician should attempt to estimate the 
weight loss, for this is the ultimate basis on 
which to determine how much fluid to give. 

At the outset it is important to point out 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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that total solute concentration (osmolarity) 
and total electrolyte concentration of the body 
fluids are more essential to the well-being of 
the patient than are the concentrations of any 
individual ions species. Thus, many changes of 
concentration of individual ions, such as Cl 
and HCO; seen in disease may simply be 
compensatory mechanisms for maintenance of 
a constant total osmolarity. Moreover, patients 
with normal concentrations of all serum elec- 
trolytes can and have died of dehydration. 

Thus, two primary guides for management of 
dehydration are (1) determination of the vol- 
ume of fluid required, deduced from estimates 
of the weight loss and (2) determination of the 
osmolarity or total electrolyte concentration of 
the fluid lost during dehydration. 

The following signs and symptoms are com- 
mon to dehydration of both major types: 
Weight loss, sunken eyes, sunken fontanels in 
infants, cracked, dried lips, viscid salivary 
flow and crusted tongue. The skin lacks turgor 
and elasticity, failing to regain its flat position 
after being pinched. The “skin sign”’ is ob- 
served in dehydration with electrolyte loss 
more commonly than in dehydration of water 
loss alone. In states of water loss alone (hyper- 
ventilation and the like) the skin has a hard, 
rubbery consistency and is not picked up easily 
between the fingers. Localized edema does not 
necessarily exclude the possibility of dehydra- 
tion state. Pockets of edema may appear after 
inadequate amounts of intravenous or sub- 
cutaneous fluids have been given. This does 
not mean that the patient has been “‘over- 
loaded” because the weight loss may not have 
been replenished, and the interstitial fluids are 
built like a series of interdigitating swamps. 
Puddles of water can be seen in dehydrated 
swamps and similarly, pockets of edematous 
fluid can be seen in dehydrated patients. The 
urine flow is reduced in all types of dehydration 
except that of diabetes mellitus and insipidus, 
and in some cases of renal insufficiency.®:!?»% 

Having determined the type of dehydration 
as well as estimating the quantity of fluid loss 
(i.e., the degree of dehydration), it is pertinent 
to consider the basic principles of treatment. 
In patients unable to take fluid or food orally, 
the following scheme is useful. 

1. Correct the fluid losses by administering 
both the “‘basal”’ (or usual) amount plus the 
amount lost. The average adult usually con- 
sumes a total volume of 30 to 40 cc./kg. of 


body weight per day.'*@ Included in this 
amount is 5 tog gm. of salt, equivalent to 500 to 
goo cc. of normal saline, Ringer’s solution or 
polysol. For example, a patient weighing 
70 kg. would require 2,400 cc. of intravenous 
fluid daily, assuming he is suffering no con- 
comitant fluid loss but is unable to take fluids 
orally (as in the immediate postoperative 
state). Of the 2,400 cc., 500 to goo cc. of iso- 
tonic electrolyte should be included. Losses 
due to vomiting or to Wangensteen drainage 
fluid must be replenished cubic centimeter for 
cubic centimeter with isotonic electrolyte 
solutions.'*® Such replenishment must be 
added to, and not substituted for, the basal 
fluid intake. For example, if the patient weigh- 
ing 70 kg. had lost 3,000 cc. of intestinal secre- 
tion through a Wangensteen tube, his treat- 
ment for the first twenty-four hours should be 
as follows. (1) 3,000 cc. of polysol, Ringer’s, 
saline or Darrow’s solution for replacement of 
the isotonic electrolyte solution pulled out of 
the intestine, plus the basal fluids listed below 
under (2) and (3); (2) 800 cc. of polysol; (3) 
1,600 cc. of 5 per cent glucose in water, making 
a total volume of 5,400 cc. for twenty-four 
hours. 

Failure to give adequate volumes of electro- 
lyte or of non-electrolyte solutions can be 
disastrous because man can survive but two to 
three days without both water and _ food. 
However, he can live for forty to fifty days 
without food, but with adequate water.'* 
Survival without water, electrolytes or food is 
obviously less than two to three days. 


STARVATION 


After hydration of a patient has been accom- 
plished, one must consider whether the primary 
disease or the prolonged (more than one week) 
intravenous therapy, or both, has induced a 
starvation state. If the patient has suffered a 
cumulative loss of calories, it is logical to cor- 
rect such a deficit on a priori grounds alone. 
If the inability to take oral feedings is a prob- 
lem (as it is apparently in many postoperative 
cases), intravenous alimentation is indicated. 
The physician must attempt to give the sustain- 
ing amount of calories roughly within the 
limitations of volume imposed by intravenous 
fluids. If the patient has been hydrated, extra 
calories can be given intravenously as 10 to 
15 per cent glucose solution, 5 per cent amino 
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acid solution or 5 per cent glucose in isotonic 
saline. 

The usual daily caloric intake for an adult 
is 30 to 40 calories per kilogram of body 
weight.14¢ A basal or sustaining amount of 
calories is approximately one-half the usual 
intake, or 15 to 20 calories per kilogram daily. 
Thus, a man weighing 70 kg. could take, via 
intravenous drip, 2,000 cc. of 10 per cent glu- 
cose water plus 1,000 cc. of 5 per cent glucose 
in saline per day. Such a mixture supplies 
1,000 calories per day, and exerts the well 
known nitrogen-sparing action on the tissues 
due to its high glucose content.’ However, 
after one or two days of administration of such 
a mixture it Is important to replace the cumula- 
tive Ne (or tissue) loss. Then, 750 cc. of 5 per 
cent amigen® + 2,000 cc. of 10 per cent 
glucose + 750 cc. of 5 per cent glucose in 
saline per day would supply over 1,050 calories 
of which 150 would be from amino acid. At 
basal or sustaining caloric intakes, protein 
calories in amounts exceeding 20 to 25 per cent 
of the total calories exert a specific dynamic 
action.* Therefore, under the conditions of 
minimal caloric intake prevailing during intra- 
venous alimentation, protein calories should be 
less than 15 per cent of the total. 

Limitations of Intravenous Alimentation. 
From a physical point of view alone, it is 
difficult to keep intravenous fluids flowing for 
more than two weeks. Even then the repeated 
injection of hypertonic mixtures required 
results in venous inflammation and thrombosis. 
It is difficult to supply much more than basal 
caloric needs by vein. After two weeks the 
patient should be given the benefits of an 
optimal, not a basal, caloric intake. 

Therefore, the long-term problem of supply- 
ing food ultimately requires administration by 
mouth or stomach tube. The tube method of 
feeding permits administration of complete 
dietary requirements. Foods such as milk, 
sustagen,® lipid emulsions, vitamins and min- 

* The well known “specific dynamic action”’ of pro- 
teins is defined as the ability of the ingested or injected 
foodstuff to increase the basal expenditure of energy. 
Protein, given alone to a fasting man, can increase 
basal heat production by 30 per cent. Carbohydrate 
causes only a 6 per cent increase of body heat produc- 
tion. The clinical importance of the S.D.A. of proteins 
is that its action can delay correction of both caloric 
and fluid deficits in patients. Its manifestations are 
fever, overventilation, diuresis and failure to maintain 


weight despite administration of sustaining caloric 
needs. !7+18(4,6) 


erals can be mixed in appropriate amounts for 
tube feeding. Vitamins are of special impor- 
tance when large amounts of intestinal anti- 
septics are given since they destroy sapro- 
phytic microorganisms capable of synthesizing 
niacin or vitamin K in the lumen of the 
intestine. 

Remarks on Specific Ions. Na and Cl: 
Sodium and chloride comprise 80 per cent of 
the ions of the extracellular fluid. No matter 
what the type of dehydration and no matter 
what the portal of fluid loss, the extracellular 
electrolyte and water are the first to be de- 
pleted. Moreover, practically all of the symp- 
toms of acute dehydration due to water and 
electrolyte loss can be accounted for on the 
basis of extracellular losses of water, Na and 
Cl.* The body cannot synthesize Na, Cl or 
any other ion, and they are lost in urine and 
stool every day even with zero intake. In 
acute dehydration administration of these ions 
alone is sufficient to correct the symptoms in 
most cases. There is no evidence showing that 
the high serum chloride concentration resulting 
from NaCl administration is harmful per se. 

HCO;-: Bicarbonate concentration of the 
serum is reduced in diarrhea, fistulas, diabetes 
and the like, and increased in cases of pro- 
longed vomiting. Correction of bicarbonate 
concentration deficits is accomplished easily 
by administration of 7.5 per cent of NaHCO; 
or by 1 molar of sodium lactate. It is simple to 
treat such a deficit as a concentration defect 
and not as a volume defect. This permits one 
to correct the volume deficit simply with 
isotonic saline or Ringer’s solution plus glucose 
and water. Correction of bicarbonate or acid- 
base disturbances is fine therapy, but is not as 
fundamental a treatment as is correction of 
volume and of total solute (or total ionic) losses. 
Reduction of the high bicarbonate concentra- 
tion of vomiting with dehydration is accom- 
plished, in part, by isotonic saline solution. 
Recent work by Darrow and others suggests 
that treatment of so-called hypochloremic 
alkalosis of vomiting is not complete until 
potassium is given. 


* Obviously in dehydration, due to lack of water or 
hyperventilation, extracellular water without electro- 
lyte is lost. 

+ The evidence on which this is based concerns the 
tissue composition and serum alkalosis of potassium- 
depleted rats given DCA. Elkinton has not been able 
to confirm these findings in potassium depleted human 
beings not given DCA.” 
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Potassium: Potassium is the major intra- 
cellular ion. Its clinical importance has been 
emphasized by many investigators for the past 
several years.®'8%).1° The potassium loss ob- 
served in dehydration is slower than the con- 
comitant sodium loss. This is because potassium 
leaves the cell during dehydration (along with 
phosphates, calctum and magnesium) and 
enters the interstitial fluid where it is carried 
by the circulation to the organ of exit from the 
body. In the plasma and interstitial fluid the 
potassium concentration rarely exceeds the 
normal 3 to 5 mEq./L., for the kidney can 
excrete potassium quite efficiently by both 
glomerular filtration and tubular secretion. 
Therefore, after four to eight days of a de- 
hydrating process, potassium should be given 
to replenish the cumulative losses incurred. 
There is little or no evidence showing that a 
total deficit of body potassium can be related 
to cardiovascular symptoms. Dogs given 
hypertonic saline or brine provide the best 
demonstration of a pure intracellular K de- 
pletion.?!“») Such dogs survived one to two 
weeks, developed neurologic signs and died 
suddenly from respiratory collapse. No edema, 
anuria or cardiac irregularities were observed. 
Clinically, the sign usually interpreted as low 
store of body K is hypokalemia, observed after 
hydration with NaCl solutions. However, an 
identical hypokalemia is observed in familial 
periodic paralyses when potassium is not being 
lost to the body but is entering cells, thereby 
depleting only the extracellular supply of K. 

Although one may not observe human symp- 
toms similar to the classic picture of reduced 
store of body potassium just described, the 
addition of potassium to intravenous fluid 
therapy is indicated on a priori grounds. The 
usual dose is 30 to 60 mEq. per day, an amount 
easily added to the intravenous drip or given 
as Darrow’s solution containing 35 mEq./L. 
Some start K therapy in dehydration as soon 
as the urine flow increases; others prefer to 
wait for twelve to twenty-four hours or until 
the patient has been rehydrated with extra- 
cellular water and electrolyte. 

Calcium: During dehydration calcium is lost 
from bones and tissues in significant amounts. 
This process is relatively slow compared to 
that of sodium loss requiring four to five days 
to result in large cumulative losses. After hy- 
dration with calcium-free fluids, the depleted 
tissues and skeleton remove Ca rapidly from 
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the extracellular fluids. Tetany then develops 
and must be treated rapidly for spasms of the 
larynx and diaphragm may be fatal.” The 
tetany of hyperventilation with alkalosis is 
usually not associated with hypocalcemia. 
Some have invoked the reduced ionization of 
Cat+ in alkaline solutions as a possible mecha- 
nism, but this change (between the pH range 
of 7 and 8) is so small that the “reduced 
ionization” hypothesis has been discarded. 
Thus, attention has been focused on the role 
of increased serum pH and reduced CO: ten- 
sion as possible causes of hyperventilation 
tetany. Regardless of cause, sedation and 
calcium therapy are indicated for control of 
tetanic signs. 


SUMMARY 


The elementary principles of hydration and 
nutrition of surgical patients are presented. 
The maintenance of a constant internal fluid 
environment by the kidneys, lungs, skin, and 
gastrointestinal tract is outlined. Dehydration 
states are classified as those due to loss of water 
and those due to loss of water plus electrolyte. 
The clinical correction of dehydration is two- 
fold: (1) replacing the volume deficit with fluid 
of appropriate composition, i.e., with intra- 
venous fluid corresponding in total electrolyte 
and water content to that lost from the body 
during the development of dehydration and 
(2) supplying the usual or basal water and 
electrolyte needs. 

The importance of correcting starvation as 
well as of correcting deficits of specific ions like 


Na, Cl, HCO;, K and Ca is discussed. 
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there is considerable variation in 
terminology,! most surgeons still appear 
to regard as “extrinsic” all tumors of the 
larynx and hypopharynx with the exception of 
those limited to the freely movable vocal cord 
itself. In order to allow closer correlation be- 
tween location of the primary and its behavior 
and curability we have, in the present study, 
subdivided the broad term “extrinsic” as 
follows: (1) Minimal Endolaryngeal: Lesions 
primarily of the true vocal cord but with early 
invasion of the adjacent laryngeal wall, 
whether supra- or infraglottic, and usually 
with limitation of cord mobility. (2) Endo- 
laryngeal: Growths within the larynx of greater 
extent than in (1). These include involvement 
of the subglottic region, ventricles, false cords 
and laryngeal aspect of epiglottis and ary- 
epiglottic folds. (3) Hypopharyngeal: Tumors 
arising within the pharynx from the epiglottic 
level to the inferior margin of the cricoid and 
including the rim of the epiglottis and ary- 
epiglottic fold, pyriform sinus, vallecula, retro- 
cricoid area and lateral and posterior pharyn- 
geal wall. 

As will presently appear, the grouping re- 
flects reasonably well the prognosis and curabil- 
ity of the lesions of each region. Obviously 
clinics admitting a sizeable proportion of 
“minimal endolaryngeal” growths will reflect 
a better cure rate than those receiving a 


‘predominance of the more dangerous lesions. 


Incidentally, in the nine-year experience of this 
hospital only seven cases of intrinsic cancer 
have been encountered, and among the ex- 


trinsic cancers of this series only ten are 
‘minimal endolaryngeal.”’ 
MATERIAL 


The sixty-one patients of the present series 
are all men ranging in age from twenty-three to 


TABLE I 

PROGNOSIS RELATED TO SITE OF PRIMARY 
Dead or 
Site of Primary Uncon- 
trollable 
Hypopharyngeal...... 42 |8 (19%) | 34 (81%) 
Endolaryngeal........ 9 | 6 (67%) 3 (33%) 
Minimal endolaryngeal | 10 | 7 (70%)* | 3 (30%) 


*One curable patient refused treatment and com- 
mitted suicide. One patient with early primary cancer 
had liver metastases which was missed preoperatively. 


seventy-six and averaging 56.7 years. The 
history is not particularly remarkable excepting 
that persistent hoarseness,- painful swallowing 
and the like were frequently treated symp- 
tomatically for too long a time by the local 
physician. Far too few doctors seem to realize 
that the use-of the indirect mirror examination 
of the larynx is both simple and easy and should 
be obligatory in all patients with complaints 
possibly of laryngeal origin. 

Data on the use of tobacco was obtained in 
forty-four cases, although duration of habit 
was not recorded. Of the forty-four patients 
questioned, thirty-seven smoked moderately 
to heavily, four slightly and three not at all. 

Only three, or 4.4 per cent, of the sixty-eight 
patients with cancer of the larynx (sixty-one 
extrinsic and seven intrinsic) admitted to this 
hospital were Negroes, who constitute approxi- 
mately 18 per cent of the patient load. This is 
in contrast to our experience with esophageal 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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cancer in which 35 per cent of cases were 
among Negroes. 

The site of the primary lesion and its relation- 
ship to prognosis is shown in Table 1. It will be 
noted that the great majority of lesions arose 
in the hypopharynx, the most lethal location. 


TABLE II 


EFFECT OF CERVICAL NODAL METASTASES ON SURVIVAL 


Dead or 
Not Con- 
trollable 


Status of 
Cervical Nodes 


Free of 
Disease 


Stayed negative (21 patients). .| 15 (71%)* 
Became positive later (10 pa- 


6 (29%) 


2 (20%)t| 8 (80%) 


Positive on admission (30 pa- 


tients) 4 (13%)t| 26 (87%) 


* Under 1 yr., 1; 1 to 2 yr., 6; 2 to 3 yr., 2; 414 yr., 13 
6 or more yr., 3. 
+5 mo., 1; 6 yr., I. 
$3 mo., 1; 7 mo., 2; 8 mo., I. 


The survival rate in the “minimal endolaryn- 
geal’’ group actually should have been higher 
were it not for the two unusual contingencies 
outlined in the footnote. 

Presence or absence of cervical metastases 
proved the most striking of all determiners of 
survival. Table 1 reveals that 71 per cent of 
patients whose cervical nodes remained nega- 
tive have stayed cancer-free for from just under 
one to eleven years. The shortness of follow-up 
obviously precludes any finality of statement 
as to cure, but at least by comparison over a 
comparably short observation period the 20 per 
cent survival of patients eventually developing 
positive nodes and the 13 per cent survival 
among those admitted with positive nodes is 
striking indeed. 

Ogura and Bello? found unsuspected micro- 
scopic metastases in 39 per cent of their 
prophylactic neck dissections. In the present 
series no pathologic specimens revealed cancer 
in nodes that were clinically negative. On the 
other hand, clinically positive nodes were 
found to be pathologically negative on two 
occasions. This striking difference certainly is 
not attributed to superior physical diagnosis on 
our part. We rather suspect that in the absence 
of special pathologic technics minute nodal 
metastases are occasionally missed. This will 
undoubtedly account for a proportion of the 
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patients in whom positive nodes developed 
after treatment. 

Table 111 reveals that 81 per cent of patients 
of this clinic harboring hypopharyngeal cancer 
and 55 per cent of those with endolaryngeal 
growths already had cervical metastasis on 


TABLE III 
INCIDENCE OF POSITIVE CERVICAL NODES IN RELATION 
TO LOCATION OF PRIMARY CANCER 


No. | No. with 
of Positive 


Cases Nodes 


Per cent 


Location of Positive 


Primary Cancer 


Hypopharyngeal 
Endolaryngeal 
Minimal endolaryngeal 


admission, whereas none of the ten with mini- 
mal endolaryngeal involvement showed metas- 
tases. The incidence of positive nodes in the 
first two groups is somewhat higher than most 
reports in the literature, four of which are as 
follows: Bocca*: hypopharyngeal 76 per cent, 
endolaryngeal 51 per cent; Baclesse*: hypo- 
pharyngeal 76 per cent; Daly®: extrinsic 
larynx and laryngopharynx combined 50 to 
71 per cent; and Ackerman and del Regato’®: 
hypopharyngeal, “the majority”; endolaryn- 
geal, “‘rarely.’’ It is interesting to note that in 
a cancer so aggressive in regional node invasion 
there is such disinclination, until the terminal 
stage, to distant metastasis. Of the sixty-one 
patients in this series there were only two with 
distant metastasis at the time of admission: one 
to the liver, the other to the lung. Neither was 
recognized till after laryngectomy. Four addi- 
tional cancers, one of the endolarynx and three 
of the hypopharynx, metastasized terminally: 
three to the lung and one to the liver. Un- 
doubtedly a greater number would have been 
found if more fatal cases had come to autopsy. 

As shown in Table tv, the hypopharyngeal 
and endolaryngeal (exclusive of minimal endo- 
laryngeal) growths were analyzed to relate the 
incidence of contralateral or bilateral metas- 
tases to the location of the primary in respect 
to the midline. It will be seen that even in 
unilateral lesions there is crossed or bilateral 
metastasis of 19 per cent and that this mounts 
steadily to 67 per cent in cases of bilateral 
lesions. “Bilateral” implies lesions growing 
predominantly on both sides with little if any 
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demonstrable involvement of the midline. The 
significance of these findings will be raised 
later in the discussion of indications for neck 
dissection. 

TABLE Iv 
INCIDENCE OF CONTRALATERAL OR BILATERAL NODAL 


INVOLVEMENT ASSOCIATED WITH PRIMARIES’ 
RELATION TO MIDLINE* 


No. | Contralateral 
Location of Primary of or Bilateral 
Cases Nodes 


29 5 (19%) 
Passing midline............... 11 3 (27%) 
Bilateral lesion............... 5 4 (67%) 


*The ten minimal endolaryngeal cases, none of 
which were associated with metastases, were excluded 
from this analysis. 


TREATMENT AND OUTCOME 


The sixty-one patients comprising this study 
have all been followed up to date or within the 
past few months. Of the sixty-one, nine either 
refused treatment, received palliative x-ray or 
no treatment at all because of advanced hope- 
less disease. This leaves fifty-two determinate 
patients for whom there was some hope, how- 
ever small, of cure. Included in the series are 
seven patients whose primary treatment was 
elsewhere, including the Mayo Clinic, Memorial 
Hospital, New York, and Hines V. A. Hos- 
pital, Illinois, but whose subsequent surgery or 
x-ray therapy was carried out here and on 
whom we have complete data. 

The over-all salvage among the fifty-two 
determinate cases is nineteen or 38 per cent, 
at present writing. The remaining thirty-three 
are either dead of disease or are cases of hope- 
less recurrence. It must be re-emphasized that 
the follow-up period for most patients is too 
brief to carry any significance, and is as follows: 


6 
6 
Two to four and a half years......... 3 
4 


There were no immediate operative deaths 
among the forty-four patients undergoing 
surgery, but exsanguination in two patients 
occurred on the sixth and twenty-first post- 
operative days, respectively. In the first pa- 
tient the carotid artery was eroded through 
by the tantalum stent supporting an esophageal 


skin graft. The second patient bled to death 
from a carotid artery slightly exposed in a 
small wound dehiscence while receiving inten- 
sive postoperative x-ray. 


TABLE Vv 
RESULTS OF ELEVEN PATIENTS TREATED BY X-RAY 
(434 yr. and 4 mo.*) 
Recurrences controlled by surgery................ 2 
(4 mo. and 6 yr. postoperatively) 


* This a recurrence in tonsillar fossa with positive 
node following total laryngectomy. 


Fifty of the fifty-two determinate cases will 
be presented in therapeutic groups according 
to the predominating modality used. The two 
exceptions are patients who first presented 
themselves with asymptomatic cervical metas- 
tases several months before the primary within 
the pyriform sinus could be found. Both 
underwent radical neck dissection as the first 
procedure. One patient then received x-ray 
therapy to the primary lesion and died within 
five months. Eighteen months following laryn- 
gectomy the other patient was living, but with 
uncontrollable primary recurrence. These pa- 
tients illustrate the gravity of the undiscovered 
primary which continues to disseminate tumor 
cells into the cervical tissues after the neck 
dissection. 

Treatment by X-ray and/or Radon Alone. 
The eleven patients so treated are summarized 
in Table v and include seven hypopharyngeal, 
one endolaryngeal, two minimal endolaryn- 
geal and one tonsillar fossa lesion. Only two are 
free of disease: one patient 434 years after 
treatment for cancer of the posterior pharynx, 
the other, the patient with tonsillar recurrence 
following laryngectomy (described in the foot- 
note). One of the failures was a patient who 
had an endolaryngeal tumor with bilaterally 
positive cervical nodes. An important role of 
x-ray therapy not shown here was its use 
several times in conjunction with surgery in 
more advanced and dangerous cancers. 

We agree with those who believe that x-ray 
is probably as effective as surgery in true 
intrinsic cancer.7-? However, when the cord 
becomes fixed and the tumor involves the 
subglottic region or invades the endolarynx 
or hypopharynx to any extent, we believe that 
surgery Is indicated. Morfit recently com- 
pared the poor results of x-ray therapy through- 
out the world in treating cancer of the hypo- 
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pharynx with a five-year salvage by radical 
surgery of over 30 per cent achieved by Martin 
and co-workers. X-ray, however, often serves 
as a necessary adjunct as indicated previously. 

Total Laryngectomy. Table vi sets forth the 
results of total laryngectomy in the treatment 


TABLE VI 
RESULTS OF FIFTEEN PATIENTS SUBJECTED TO TOTAL 
LARYNGECTOMY * 
Free disease 
(5 mo. to 6 yr. postoperatively) 
Developed cervical nodal metastases post- 
operatively + 
Dead or with advanced uncontrollable dis- 


* X-ray also used postoperatively twice and for 
recurrence three times. 

+ Two of these patients are again cancer-free fol- 
lowing further surgery and x-ray 5 mo. and 6 yr., 
respectively. 


of fifteen cancers: seven minimal endolaryn- 
geal, five endolaryngeal and only three hypo- 
pharyngeal. So far eleven, or 73 per cent, are 
cancer-free for varying postoperative periods 
as follows: 


Under one year 
One to three years 
Six years and over 


None of this group showed positive nodes 
before surgery but in five, or 30 per cent, 
metastases developed postoperatively. X-ray 
was given in conjunction with surgery twice, 
and for recurrence three times. One of these 
latter patients, also listed in the x-ray treat- 
ment group, is clinically cancer-free five 
months following a tonsillar recurrence asso- 
ciated with positive cervical node. 

Combined Laryngectomy or Laryngopbaryngec- 
tomy and Neck Dissection. Eighteen of these 
lesions were hypopharyngeal; the remaining 
three were far advanced endolaryngeal growths 
with direct extension out into the soft tissues. 
Cervical nodes were positive in seventeen of 
the twenty-one patients, and in one patient 
were bilaterally positive. As shown in Table vu, 
only six patients, or 29 per cent, are at present 
free of disease for the brief periods noted. Four 
presented positive nodes on admission and in 
two, a questionable nodule is present in the 
contralateral neck. Although both are negative 
to multiple needle biopsies, a formal biopsy is 
planned with full readiness to carry out the 
second radical neck dissection at that time. 
One of these last patients was admitted after 
having received 13,500 r units of x-ray at 


another hospital for an asymptomatic cervical 
metastasis and a subsequently discovered pyri- 
form sinus cancer. At this hospital, three 
months prior to writing, an operation of 
despair was performed, consisting of laryngo- 
pharyngectomy, partial glossectomy, subtotal 


TABLE vil 
RESULTS OF TWENTY-ONE PATIENTS SUBMITTED TO 
COMBINED ONE-STAGE LARYNGECTOMY AND RADICAL 
NECK DISSECTION * 

Free of disease to date 

(2 yr., 9 mo., 8 mo., 7 mo., 7 mo. and 3 mo. 

postoperatively) 

Dead or with uncontrollable recurrence.... 15 (71%) 

* Operation followed x-ray failure twice. X-ray used 
postoperatively twice. 


thyroidectomy, segmental carotid artery resec- 
tion with vein graft and neck dissection. In 
spite of the heavy x-ray therapy the wound 
has healed nicely; only a temporary fistula 
developed in the pharynx, reconstructed over a 
catheter, and the artery graft has stayed 
patent. 

The patient with bilateral cervical metastasis 
underwent the combined one-stage pharyngo- 
laryngectomy with bilateral neck dissection and 
pharyngeal reconstruction. The immediate 
results were satisfactory but he died of recur- 
rence nine and a half months later. 

The one patient still cancer-free after two 
years was admitted with a far advanced endo- 
laryngeal cancer fistulizing through the thyroid 
cartilage to the skin surface, but without 
cervical metastasis. 

Tube Reconstruction of the Pharynx. In 
thirteen of the twenty-one combined procedures 
longitudinal reconstruction of the pharynx was 
performed following laryngectomy, subtotal 
pharyngectomy and, in all but one instance, 
neck dissection. If after excision of the cancer 
with an adequate margin a strip of posterior 
pharynx remains wide enough to close in two 
layers over a soft rubber catheter, a serviceable 
pharyngeal tube can be fashioned from the 
base of the tongue to the esophagus. Postopera- 
tively even after narrow closures the pharynx 
will stretch up to size 35 or 40 French. Fistulas 
occurred three times, but closed spontaneously 
in less than three weeks except for one case 
which required reoperation. There was one 
partial stricture corrected by a course of 
bouginage. Figure 1 shows the block of cervical 
tissues, larynx and contained tumor being 
trimmed away from the residual pharynx. In 
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ve Fic. 1. Patient O. L. Removal of laryngopharynx with contained pyriform sinus tumor, with neck tissues 
attached. 


Fic. 2. Same patient after removal of specimen. Note residual strip of posterior pharynx behind the catheter. 
Base of tongue shown cephalad. 


Fic. 3. Patient C. W. after first step of Wookey operation. 


Fic. 4. Same patient. IIlustration shows elliptic incision, creating skin tube from pharyngostome to esophagostome. 


Figure 2 the strip of remaining pharynx can be 
seen behind the catheter. Note the base of 
tongue and fauces cephalad. Recently Morfitt!° 
has described essentially this same procedure. 
Cases Treated by the Wookey Procedure. The 
data on these five cases is individually pre- 
sented in Table vit. All were, of course, lesions 
of the hypopharynx so placed that adequate 
clearance demanded total pharyngeal excision 
with the larynx. It is noteworthy that the sole 
survivor (W. R.) and the one other patient 


(H. D.) dying of causes other than cancer 
presented no positive cervical nodes. This 
latter patient succumbed to stricture of the 
newly formed pharynx, secondary tracheo- 
esophageal fistula and starvation. He and one 
patient were much troubled by recurrent hair- 
ball formation within the skin tunnel. If 
possible, epilation by x-ray should be per- 
formed before completion of the tunnel. In this 
procedure, as presented by Wookey"! in 1948, 
the field is uncovered by creating a large 
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quadrilateral flap of skin and platysma based 
on the side opposite to the one for neck dissec- 
tion. After removal of the laryngopharynx 
and cervical tissues en bloc, the flap is closed 
in such a manner that a trench extends from 
the pharyngostome above to the esophagos- 


TABLE VIII 
FIVE PATIENTS TREATED BY WOOKEY PROCEDURE 


Status of Neck 
Patient | Cervical | Dissec- 
Nodes tion 


Outcome 


W.R. | Negative | Not done | Free of disease 3 yr. postopera- 


tively 
H. D.* | Negative | Not done | Died due to other causes 244 yr. 
postoperatively 

©. we. Died of disease 214 yr. postoper- 
atively 

Died of disease 114 yr. postoper- 
atively 

Died of disease 124 yr. postoper- 
atively 


Positive | Done 
pg Positive | Done 


mz Positive | Done 


* Also received postoperative x-ray therapy. 


tome below. (Fig. 3.) At the second stage a 
vertical elliptic incision, including both stomas, 
is made. (Fig. 4.) This allows a tube to be 
fashioned, restoring the pharynx between the 
two openings. Although patient C. W. (from 
whose operation Figures 3 and 4 were taken) 
was not cured of his cancer, he at least had over 
two years of comfortable palliation. More 
recently Raven'® has proposed a modification 
of Wookey’s procedure which appears some- 
what more workable. 


COMMENTS 


The advantages and shortcomings of x-ray 
therapy have already been presented. 

The twenty-three failures following surgery 
are summarized herewith. Of these, fifteen 
were among the combined laryngectomy and 
neck dissections, four among the Wookey 
procedures and four among the total laryngec- 
tomies. Following a Wookey procedure one 
patient died, not of cancer, but as a result of 
pharyngeal stricture and _ tracheoesophageal 
fistula. One patient had pulmonary metastasis 
unrecognized at time of laryngectomy. As 
previously described, exsanguination from caro- 
tid rupture occurred in two patients while they 
were still in the hospital. 

The condition of six patients was so far ad- 
vanced that serious doubts were raised as to 
the feasibility of operation. Among these was 
the case associated with large bilateral cervical 
metastases, one with cervical metastasis fixed 


to the prevertebral fascia and four with cervical 
extension so extensive as to preclude a proper 
margin in the neck dissection. 

In three cases we must admit to technical 
errors or miscalculations. In one total laryngec- 
tomy the epiglottis was left behind and there 
was later recurrence in the base of the tongue. 
In two the plane of neck dissection came too 
close to cancer as proved by subsequent study 
of the gross specimens. 

Eight patients remain in whom no definite 
reason for failure could be found other than 
the known aggressiveness of hypopharyngeal 
cancer. 

It is noteworthy that in all but two instances 
the primary cancer was cleared by a margin of 
at least 1 cm. and usually 14% to 2 cm. How- 
ever, maintaining a comparable margin around 
tumor extension or metastasis into the neck 
was far more uncertain, especially around the 
carotids, digastric region and base of tongue. 
In at least five instances an unsatisfactory 
clearance was achieved. 

Consideration will now be given to the choice 
of operation and the indications for neck dis- 
section in extrinsic laryngeal cancer. Heretofore 
the policy in this hospital had been to perform 
laryngectomy alone for all but advanced lesions 
unless accompanied by positive cervical nodes. 
However, in the light of the present study and 
the recent literature, a change is in order. 
Review of the analyses of cervical metastasis in 
Tables 1m and 1 will recall the very high in- 
cidence of nodal involvement in both hypo- 
pharyngeal and endolaryngeal cancer, espe- 
cially in the former, and it will also recall the 
grave prognosis associated with positive nodes 
either at entry or in the post-treatment period. 
Review of the results of laryngectomy alone 
will show that in 30 per cent of the patients 
positive nodes developed postoperatively. Fur- 
thermore, Ogura and Bello? revealed a worse 
prognosis associated with the removal of 
positive cervical nodes when they were clini- 
cally detectable than when only microscopi- 
cally invaded by tumor as found in “prophylac- 
tic” neck dissection. We now believe that 
one-stage neck dissection should be combined 
with laryngectomy in hypopharyngeal and 
extensive endolaryngeal cancer or in any case in 
which cervical metastasis is suspected. This 
view is also held by Orton,'* Clerf,® Daly® and 
others. As to the extent of the laryngectomy 
itself, we now believe that if it is done at all 
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for cancer it should be radical, including the 
strap muscles, hyoid bone and pre-epiglottic 
space, as discussed by Orton.'* The big sacri- 
fice on the patient’s part is in losing his voice, 
not the extracervical tissues requisite to give 
the greatest assurance against recurrence of 
cancer. Along with this aggressive attack on 
the primary, every effort should be made by 
the surgeon to make the cervical dissection at 
all points as wide as possible of tumor exten- 
sion. Thus, it is of little avail to clear the 
primary by centimeters, and somewhere in 
the neck dissection, to clear the tumor by 
millimeters. 

From our own material, as set forth in 
Table tv, there is a surprisingly high incidence 
of contralateral or bilateral nodal metastasis, 
namely from 19 per cent in unilateral to 50 per 
cent in midline and 67 per cent in bilateral 
lesions. While not being as radically inclined 
as Orton,'® we still believe that one-stage 
bilateral dissection is indicated in selected 
extensive lesions, especially hypopharyngeal, 
which are midline, bilateral or unilateral ex- 
tending well past the midline, and, of course, 
if the nodes on both sides appear to be positive. 


SUMMARY 


1. For the present study the general group 
of “extrinsic carcinoma”’ of the larynx has been 
subdivided into “minimal endolaryngeal,” 
“endolaryngeal” and “hypopharyngeal.” 

2. The sixty-one patients of the present 
series have been studied as to prognosis and 
curability from the standpoint of location of 
the primary, status of cervical nodes and of the 
various methods of treatment used. 

3. Emphasis has been placed upon meta- 
static disease and upon analysis of thera- 
peutic failures. 


4. In presenting the cases treated by com- 
bined one-stage laryngectomy and neck dis- 
section special mention was made of tubular 
reconstruction of the pharynx over a catheter 
when subtotal pharyngectomy was included 
with laryngectomy. 
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Reconstruction of the ‘Temporomandibular 
Joint” 


Epwarp C. HInps, M.D., D.D.s. AND JOHN E. PLEASANTS, b.p.s., Houston, Texas 


pe temporomandibular joint is a compli- 
cated anatomic structure which is vitally 
concerned with mastication, deglutition, speech 
and also the posture of the head. The preserva- 
tion of this joint or the construction of an 
artificial one that functions properly is of 
prime importance. 

Patients are seen quite frequently with dis- 
turbances of the temporomandibular joints 
accompanied with complaints of pain, soreness, 
clicking, etc. Although these conditions are 
serious and very annoying to the patient, it is 
not the intent of this paper to classify or sug- 
gest treatment for these complaints. Numerous 
articles dealing with this subject may be found 
in the literature. 

Our purpose is to present what we believe at 
this time to be the best treatment for the pa- 
tient with a non-functioning temporomandibu- 
lar joint or jomts. There are three main 
reasons for the non-functioning temporoman- 
dibular joint: (1) ankylosis, which may be due 
to infection or trauma; (2) traumatic injuries 
resulting in fracture of the neck of the con- 
dyle or dislocation, or both; and (3) arthritis, 
particularly of the rheumatoid variety. 

In 1854 Humphrey! reported the first suc- 
cessful operation for ankylosis of the temporo- 
mandibular joint. Since that time there have 
been many case reports of ankylosis. Dufour- 
mentel and Darcissac? recorded 100 cases, 
Kazanjian* thirty-three, Padgett, Robinson 
and Stephenson‘ twenty-two, Blair’ sixteen, 
and Straith and Lewis® fourteen. 

Some authorities have advocated simply 
cutting through the neck of the condyle, 
thereby allowing the patient to open his mouth 
with a new or false joint formed at the point 
of sectioning. Frequently these cases have 
recurrence of the ankylosis. Due to such recur- 
rences, other authorities have advised per- 
forming condylectomy while still others prefer 


to resect a large section of bone from the as- 
cending ramus of the mandible. In true bony 
ankylosis there is a technical problem in per- 
forming condylectomy where the condyle is 
fused to the glenoid fossa. This may account, 
to some extent, for the tendency toward resec- 
tion of a portion of the ramus. There appears 
to be rather general agreement among authors 
to date that a rather large section of bone 
must be removed, either by condylectomy or 
resection of a portion of the ramus, in order to 
prevent recurrence of the ankylosis. 

There is no doubt that the immediate results 
of the operative procedures advocated for 
ankylosis are good and the jaw is again a func- 
tional unit. The operation is considered a suc- 
cess because ankylosis no longer exists and the 
masticatory function at the time is usually 
painless and adequate. 

However, we agree with Smith and Robin- 
son’ that if these cases are carefully followed 
up, certain complications may be noted. If it is 
a unilateral condition, the powerful muscles of 
mastication exert their pressure and the jaw 
deviates to the affected or operated side. The 
point of the chin is no longer in the midline; 
there is marked asymmetry of the jaw, flatness 
of the face of the opposite side and an appear- 
ance of facial obliquity. In addition to the 
distressing cosmetic results, there is malocclu- 
sion of the teeth and the patient is unable to 
masticate his food properly. 

If the condition is bilateral and both condylar 
heads are resected, or if there is erosion of the 
condylar heads due to arthritis (as in one of 
our cases), there may be a distressing cosmetic 
effect and facial deformity. In addition, there 
is severe malocclusion typically characterized 
by an open bite. The deformed face has a 
retruded chin, and the lip and lower part of the 
face present a “drawn”’ effect. Quite often, due 
to the loss of vertical dimension, the mandible 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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Fic. 1. Model demonstrating the occurrence of retrusion and open bite due to loss of 
vertical dimension following condylectomy. 


Fic. 2. Model demonstrating regained vertical dimension maintained with cartilage 
block and use of Kirschner wire to prevent lateral displacement. 


is pulled upward and backward and creates an 
extreme open bite. In the closed mouth position, 
the last one or two posterior teeth occlude and 
the remaining anterior teeth do not meet. 
Blair,’ Ivy? and Kazanjian have all built out 
the receding chin with cartilage or bone. Blair 
also has shifted the soft tissues of the chin 
laterally and inserted cartilage to fill out the 
flat side of the jaw in unilateral cases to help 
eliminate the flatness of one side of the face. 
All of the procedures that have been advocated 
and employed to render the facial deformity 
less noticeable have merit and surely are 
worthy of consideration. They do not, how- 
ever, relieve the condition of extreme maloc- 
clusion or restore the function of the joint. 
(Figs. 1 and 2.) 

For descriptive purposes we will consider 
that in a normal temporomandibular joint 
the mandible functions as a lever of the 
third class. A lever is defined by Perkins” as a 
rigid bar free to move about an axis or fulcrum. 
We realize this is not true in the strictest sense 
but it does help to illustrate the occurrence of 
retrusion and open bite. If the head of the 
condyle is the fulcrum, the mandible operates 
as a lever of the third class. In a lever of the 
third class the fulcrum is outside the two forces, 
with the working force (in this instance the 
muscles of mastication) nearest the fulcrum 
and the resisting force (bolus of food) farthest 
away from the fulcrum. The forearm is an 
ideal example of this type of lever. If the head 
of the condyle is removed, the fulcrum is 
transferred to the last posterior tooth and the 
mandible then functions as a lever of the first 
class. In a lever of the first class the fulcrum 


is between the two forces. With the strong 
muscular force exerted and the formation of 
scar tissue, the mandible is drawn backward 
and upward and the retruded chin and open 
bite are the end results. 

In 1951, Longacre and Gilby,'! using autog- 
enous cartilage grafts in arthroplasty’ of the 
temporomandibular joints, noted restoration of 
lost vertical dimension with the mandible func- 
tioning as a lever of the third class. In 1952'* 
they also recorded another group in which they 
used temporal fascia or fascia lata. In com- 
paring the results of the procedures they 
noticed certain differences. In the unilateral 
cases employing fascia the function remained 
excellent but a marked drift developed with 
the resultant production of facial obliquity. 
There were also complaints of mechanical 
disturbances in the opposite normal joint. In 
the unilateral cases in which cartilage grafts 
were employed the drift was not marked nor 
were there any complaints of disturbances in 
mechanics of the opposite normal joint. In the 
bilateral cases employing fascia there was a 
tendency for the patients to develop open bite 
and increasing retrusion again. In the bilateral 
cases with cartilage the function remained 
excellent and there was no tendency toward 
open bite or retrusion. This follow-up indicates 
that the fascia tended to absorb gradually 
while the cartilage implant has borne up well 
under the trauma of continuous use. 

We have had the opportunity to treat three 
patients for reconstruction of the temporo- 
mandibular joints. Two of the cases were 
bilateral and one was unilateral. All three cases 
were conditions of long-standing and were of 
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varying etiology. All, however, had some of the 
same symptoms: inability to masticate food 
properly with associated pain and discomfort, 
some form of facial deformity and severe 
malocclusion. 

Many materials have been suggested for use 
in the procedure. Eggers!* used tantalum foil 
successfully in one case to prevent recurrence 
of ankylosis. Several investigators have used 
fascia and muscle, and many foreign mate- 
rials have been suggested. Among them are 
wax, gutta-percha, celluloid, ivory, gold plate 
and magnesium. Straith and Lewis state that 
oxycel® may prove to be the best substance for 
all purposes. Just recently Garcia!‘ reported a 
case in which the condylar head was excised 
and replaced with a block of acrylic. There 
has not been any follow-up. 

In 1953 Smith and Robinson described 
grafting the joint with iliac bone and later 
severing the bone and creating new joints by 
means of non-electrolytic metal. This appears 
to be a very fine method of restoring the joint. 
However, it entails long periods of immobiliza- 
tion and apparently should be used only in 
young people who are psychologically prepared 
for such a long period of immobility. It also 
limits the excursion of the mandible. 

We have not as yet had the opportunity to 


perform an operation for ankylosis of mal- — 


united fracture and reconstruct the joint at 
the same time. In our opinion the best time 
for such reconstruction is at the time of the 
original surgery, thereby preventing the varied 
complaints, deformities and malfunctions that 
will almost inevitably follow. The operation is 
essentially one of either maintaining or restor- 
ing the vertical dimension of the mandibular 
rami. Our belief regarding the best time for 
reconstruction is based on the experiences of 
dealing with cases of long-standing. The forma- 
tion of scar tissue and muscular contraction 
over a period of time presents quite a technical 
problem of moving the mandible to its normal 
position. In one case it was necessary to free 
the joint space surgically as much as possible 
and then employ constant traction attached 
to a Steinmann pin drilled through the sym- 
physis to pull out the mandible. Reconstructing 
the joint at the time of original surgery would 
eliminate retrusion of the mandible, facial 
deformity, inability to masticate properly and 
also a possible second surgical procedure. 


Reconstruction of Temporomandibular Joint 
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Fic. 3. Case 1. Preoperative view, closed mouth posi- 
tion, showing open bite. 


CASE REPORTS 


Case 1. A thirty-five year old white 
woman was referred because of a severe open 
bite and the inability to masticate food. She 
stated that she had had rheumatoid arthritis 
for the past six years which affected many 
joints of her body; for the past two years there 
had been a gradual recession of her chin with 
increasing difficulty in getting her teeth to 
strike together. At the present admission she 
stated that her last two teeth hit when she 
tried to close her mouth but the other teeth 
“would not hit.” It was impossible to masticate 
food to any extent. 

Physical examination was essentially nega- 
tive except for the severe rheumatoid arthritis. 
Oral examination revealed a good complement 
of teeth but a severe open bite. In the closed 
mouth position only the last molar on each 
side occluded and there was a 14 mm. space 
between the anterior teeth. (Fig. 3.) Roent- 
genographic examination revealed an erosion 
of both condylar heads of the mandible, with 
some enlargement of the glenoid fossae. 

Stainless steel multiple loop wires (24 guage) 
were attached to upper and lower teeth, and 
small intramaxillary elastics were placed for 
traction in an attempt to correct the open bite. 
Over a period of two months there was a 
gradual reduction of the open bite. In the 
closed mouth position the space between the 
anterior teeth was reduced to 8 mm. Due to 
the possibility of damaging the teeth with the 
wires, impressions were taken and cast metal 
splints were constructed and employed to 
maintain the traction. Over a period of fourteen 
months, however, there was no more improve- 
ment in the open bite. 
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Fic. 4. Case 1. Redatneities full feat view showing 
elimination of open bite. 


At operation, under nasal endotracheal 
anesthesia, the left temporomandibular space 
was opened using the preauricular approach. 
An incision was also made over the angle of the 
left mandible, the bone exposed, a hole drilled 
and a 24 gauge stainless steel wire inserted for 
downward traction. By exerting downward 
traction the teeth could be brought into what 
appeared to be normal occlusion. An incision 
was made over the seventh rib, the cartilage 
was exposed and a section approximately 3 cm. 
was removed. This wound was closed with 
No. 000 cotton in deep structures and No. 0000 
cotton in skin. With the downward traction 
at the angle of the mandible to create the 
desired joint space, a section of the cartilage 
was carved to fit and was wedged into position. 
Upon releasing the traction, the cartilage 
stayed in place and the newly acquired vertical 
dimension appeared to be maintained. The 
teeth were in good occlusion and the open bite 
was no longer present. The wound was closed 
with drainage and a pressure dressing applied. 
The patient left the operating room in good 
condition. The remaining cartilage was pre- 
served for possible future use. 

The patient was examined that evening and 
the vertical dimension was apparently being 
maintained. The next morning, however, it 
was immediately apparent that the open bite 
was again present. At the patient’s insistence 


it was decided that another attempt be made 
to correct the situation. 

One week later, under nasal endotracheal 
anesthesia, both joint spaces were opened 
using the preauricular approach. An incision 
was made over both angles of the mandible and 
the bone exposed; holes were drilled and 
24 guage stainless steel wire was inserted for 
traction. It was discovered that the previously 
placed cartilage on the left side had slipped 
out of the space. The preserved cartilage from 
the first operation was then used to carve a 
block for each joint space. A strip of fascia was 
obtained from the upper right leg and laced 
laterally over the cartilage block on the right 
side. This material was difficult to work with 
and was used on one side only. A new cartilage 
block was simply wedged into the space on 
the left side. Stainless steel multiple loop wires 
(24 gauge) were placed on upper and lower 
teeth and the mandible immobilized with 
elastic traction. The wounds were closed with 
drainage and a pressure dressing applied. 
The patient left the operating room in good 
condition. 

Immediately after the operation bilateral 
dysfunction of the temporal branch of the 
facial nerve was noted. The elastic traction 
and wires were left for three weeks and then 
removed. The patient was put on a soft diet. 

Four months after the operation the patient 
had good occlusion, normal opening and was 
free of pain. The open bite was completely 
relieved. She was able to masticate solid foods 
well. Also, the function of the temporal branch 
of the facial nerve had returned. (Fig. 4.) 

Case ul. This thirty-seven year old white 
man was admitted with the complaint of 
inability to masticate food and difficulty in 
swallowing due to severe ankylosis of both 
temporomandibular joints. This patient had 
had rheumatoid arthritis for the past eight 
years and almost every joint in his body was 
affected, with a fixed vertebral column. 
Ankylosis of the temporomandibular joints 
had developed, and in August, 1953, bilateral 
condylectomy had been performed. The ankylo- 
sis was relieved immediately and he was able 
to open his mouth and to masticate food. 
Gradually over a period of six or eight weeks 
the ankylosos recurred with retrusion of the 
mandible. This present ankylosis and retruded 
mandible had existed for one year. 

Physical examination was essentially nega- 
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Reconstruction of Temporomandibular Joint 


Fic. 5. Case 1. Preoperative view showing maximum 
opening. 


tive except for severe rheumatoid arthritis 
affecting most joints of the body with a fixed 
vertebral column. Oral examination revealed 
a full complement of teeth but a pronounced 
overjutting of the upper teeth due to a retruded 
mandible. There was maximum opening of 
3 mm. (Fig. 5.) Roentgenographic examination 
of mandibles revealed the bilaterally missing 
condylar heads. 

Under nasal endotracheal anesthesia both 
temporomandibular joint spaces were opened 
using the preauricular approach. The area was 
filled with fibrous scar tissue and no glenoid 
fossae were discernible. The stumps of the 
mandible were located and the adhesions were 
removed from the joint spaces. Due to the 
contraction of the masseter, internal pterygoid 
and temporal muscles it was impossible, even 
with the aid of curare-like drugs, to move the 
mandible forward to its original position. A 
Steinmann pin was inserted through the sym- 
physis of the mandible for the purpose of for- 
ward traction. (Fig. 6.) The preauricular inci- 
sions were closed with drainage and the patient 
was returned to his room in good condition. 

Constant traction was employed with weights 
attached to the Steinmann pin, and the man- 
dible gradually moved forward over a period 
of two weeks. The Steinmann pin became loose 
and was removed. At this time it was thought 
that the treatment rendered might possibly be 
sufficient at least to give improved function. 
Over the next two weeks, however, a gradual 
return of the receding chin was evident, so 
that reconstruction of the joints employing 
autogenous cartilage was deemed necessary. 

The day preceding the operation 24 gauge 


Fic. 6. Case 11. Drawing showing attempt made to 
move mandible into normal position with traction. 


stainless steel wires, in the form of multiple 
loop continuous wiring, were placed on the 
upper and lower teeth. 

Under nasal endotracheal anesthesia the left 
temporomandibular space was opened using 
the same preauricular approach, and adhesions 
were removed from the space. An incision was 
made over the angle of the left mandible, the 
bone exposed and a hole drilled. A 24 gauge 
stainless steel wire was inserted to be used for 
downward traction. A horizontal incision was 
then made over the eighth rib, the costal 
cartilage was exposed and a section approxi- 
mately 3 cm. was removed. All bleeders were 
tied with No. 0000 cotton and the wound was 
closed in layers using No. 000 cotton in muscle 
and subcutaneous structures and No. 0000 
cotton in the skin. While exerting downward 
traction on the mandible with the wire through 
the angle, the cartilage block was carved to fit 
the space and thereby maintain the newly 
acquired vertical dimension. The cartilage was 
wedged into position but upon releasing the 
traction at the angle it would move laterally 
and the vertical dimension was lost. The 
posterosuperior border of the zygomatic arch 
was exposed, the traction again applied at the 
angle and the cartilage block inserted. With 
the mandible held in this position, a Kirschner 
wire was drilled from above downward through 
the zygomatic arch and lateral to the cartilage 
block. With the wire in position, the traction 
was released and the vertical dimension was 
maintained because the Kirschner wire pre- 
vented the cartilage from slipping laterally. 
(Fig. 7.) The pin was cut off flush with the 
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Fic. 7. Case 1. Postoperative roentgenogram of right 
mandible showing Kirschner wire in place. 


superior border of the arch and filed smooth. It 
had been planned to perform this procedure 
bilaterally; however, the patient had an unex- 
plained drop in blood pressure, and on the 
advice of the anesthesiologist the wound was 
closed with drainage using No. oo00 cotton 
and a pressure dressing was applied. Elastic 
traction was placed on the multiple loop wires 
and the patient was returned to his room in a 
satisfactory condition. 

One week later, under nasal endotracheal 
anesthesia, an identical procedure as described 
in the second operation was carried out on the 
right side. The patient withstood this procedure 
well. 

Intermaxillary traction was maintained for 
three additional weeks and the elastics and 
wires were removed and the patient put on a 
soft diet. At this time he was able to open his 
mouth 6 mm. with marked improved occlusion 
and improved chin position. (Figs. 8 and 9A 
and B.) 

The patient now has a maximum opening of 
14% cm., his improved occlusion has been 
maintained and he is able to masticate food. 
He has gained 21 pounds and is gainfully 
employed. 

Case ui. A sixty year old white woman was 
admitted with the chief complaint of pain and 
the inability to masticate food properly. Two 
and a half years previously she had undergone 
condylectomy of the right temporomandibular 
joint due to an inflammatory process. Following 
the condylectomy she regained some function 
but a marked shift of the mandible to the 
operated side developed, with resultant maloc- 
clusion and disabling pain. (Fig. 10.) 


Fic. 8. Case 11. Postoperative view showing improved 
opening. 


Physical examination was essentially nega- 
tive except for a mild arthritic condition. 
Laboratory tests were within normal limits 
except for leukopenia (3,600 white blood cells) 
which had been present for several years. Oral 
examination revealed marked malocclusion 
with the teeth on the right side occluding but 
in a buccal version and a severe overjutting 
of the teeth on the left side. (Fig. 11.) Facial 
asymmetry was present in the form of a facial 
obliquity and flattening of the left side. The 
loss of the vertical dimension of the right ramus 
of the mandible appeared to be the cause of 
the deviation and also could be considered as a 
factor in the production of the pain. 

Under nasotracheal anesthesia the right 
temporomandibular joint space was opened 
using the preauricular approach through an 
Incision starting in the hairline and carved 
downward and backward just anterior to the 
ear. The fibrous scar tissue was removed and 
the cut neck of the condyle was located under 
the zygomatic arch. An incision was also made 
over the angle of the right mandible, the bone 
exposed, a hold drilled and a 24 gauge stainless 
steel wire looped through for traction. At the 
same time, an incision was made over the left 
sixth rib and a 2 cm. section of costal cartilage 
was removed. This wound was closed in layers 
with No. 000 cotton in the deep structures and 
No. 0000 cotton in the skin. By exerting down- 
ward traction on the wire through the angle 
of the mandible, the lost vertical dimension 
was regained and the mandible moved into 
its normal position. The cartilage block was 
carved to fit the space and wedged in between 
the mandible stump and the glenoid fossa. 
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Fic. 9. Case 1. A, Preoperative profile view showing “drawn”’ effect. B, post- 
operative profile view showing improved chin position. 


The traction was released and the cartilage 
appeared to be firm and did not slip upon 
manipulation of the mandible. It was thought 
at the time that the cartilage would stay in 
position and no attempt was made to secure it 
with any material. The wound was closed with 
No. oo00 cotton. Erich arch bars were applied 
to upper and lower arches and the jaw im- 
mobilized with elastic traction. A pressure 
dressing was applied over the operative site 
and the patient left the operating room in good 
condition. 

The patient had some postoperative nausea 
and vomiting and it was soon apparent that 
the mandible had returned to its former posi- 
tion. The arch bars were removed and the 
patient returned home with no improvement 
in her condition. 

Two months after the first operation the 
patient was readmitted for correction of her 
condition. A similar procedure was carried out 
as previously described, except that after the 
cartilage block was placed a Kirschner wire 
was drilled through the posterosuperior border 
of the zygomatic arch and into the cartilage. 
With the wound still open, the mandible was 
manipulated vigorously and the cartilage 
remained in position. 

The next day it was apparent that the jaw 
was again in its former shifted position. It was 
difficult to understand what had happened. 
We decided that either the cartilage had frac- 
tured at the site where the Kirschner wire was 


drilled into it or that we had not embedded 
the wire deeply enough into the cartilage and 
thereby allowed it to slip laterally and the 
mandible, sliding medially, had returned to its 
former position. 


Fic. 10. Case 111. Preoperative view showing shift to 
right side upon opening. 


One week following the second operation the 
joint space was again opened and it was dis- 
covered that the cartilage block had rotated on 
the single Kirschner wire and had allowed the 
mandible to slip by. The mandible was again 
repositioned and, using the same cartilage 
block with the wire still in place, it was wedged 
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Fic. 11. Case 111. Preoperative view showing malocclusion due to loss of 
vertical dimension of mandibular ramus. 


Fic. 12. Same case. Postoperative view. 


and rotated into position. An additional 
Kirschner wire was then drilled through the 
superior border of the zygomatic arch lateral 
to the cartilage block so that even if the block 
tended to rotate it would be prevented and it 
also would not move laterally. The teeth were 
immobilized with multiple loop wires and 


he 


Fic. 13. Case 111. Postoperative view showing improve- 
ment of facial contour. 


elastic traction, the wound closed with No. oo000 
cotton and a pressure dressing applied. The 
patient left the operating room in good 
condition. 

Following this procedure the mandible 
remained in its new position. Due to the in- 
creased vertical dimension the teeth on the 
right side were now completely out of occlusion 
by several millimeters and the problem arose 
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as to what to do about them. This problem 
solved itself, however, for with the jaw im- 
mobilized for four weeks the teeth on the 
right side, with no pressure being exerted on 
them, drifted into occlusion. (Fig. 12.) 

All wires and traction were removed after 
four weeks and the occlusion and facial asym- 
metry were improved. (Fig. 13.) The patient 
was put on a soft diet. She still complained of 
intermittent pain in the joint. At a follow-up 
examination three months later she was com- 
pletely free of pain and the improved occlusion 
and facial symmetry were being maintained. 


SUMMARY AND CONCLUSIONS 


1. Three cases of reconstruction of the 
temporomandibular joint employing cartilage 
have been presented, with a new method of 
securing the cartilage in place with a Kirschner 
wire. 

2. Most procedures presently employed for 
the relief of ankylosis of the temporoman- 
dibular joints are successful immediately 
following surgery; however, complications of 
facial deformity, malfunction and malocclusion 
could be prevented by reconstructing the joint 
at the time of the original surgery. 

3. Plastic procedures to restore contour of 
the face following condylectomy or resection of 
a portion of the ramus of the mandible do not 
in any way relieve the malocclusion or restore 
the function of the temporomandibular joint. 

4. Any treatment rendered to relieve a non- 
functioning temporomandibular joint should 
include the maintenance or restoration of the 
vertical dimension of the mandibular rami. 

5. Following reconstruction of the temporo- 
mandibular joint it appears advisable to im- 
mobilize the jaws for a period of three or four 
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weeks for healing and the formation of scar 
tissue around the newly created joint. 

6. Case 111 clearly illustrates the difficulty of 
correcting a condition of long-standing and also 
leads one to the conclusion that the bilateral 
cases with their equilateral muscle pull and 
malfunction are easier to correct than the 
unilateral condition. 

7. Of all the materials used or advocated for 
reconstruction of the temporomandibular joint, 
autogenous cartilage in our opinion is the 
material of choice. 
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ey temporomandibular joint, by definition, 
is the articulation between the condyle of 
the mandible and the articular fossa and em- 
inence of the temporal bone. This joint is 
constructed so that it permits the complexity 
of movements of the lower jaw required in 
speech, mastication and swallowing. The 
cartilaginous growth at the mandibular con- 
dyle, moreover, is directly responsible for the 
downward and forward growth of the man- 
dible and, therefore, for the contour of the 
lower portion cf the face. Detailed discussion 
of this structure is unnecessary; the anatomy of 
the temporomandibular articulation is well 
understood. Results of alterations in the func- 
tion and anatomic architecture of the joint, 
however, are not so generally appreciated. 
Three important alterations in the joint which 
may require surgical reconstruction of the 
condylar portion of this articulation will be 
considered: (1) condylar fractures, (2) ankylosis 
and (3) destruction of the growth center of the 
condyle. Each may take place as an individual 
entity, or these alterations may combine in 
one of four ways: (1) fracture and ankylosis, 
(2) fracture and destruction of the condylar 
growth center, (3) ankylosis and destruction 
of the condylar growth center, and (4) frac- 
ture, ankylosis and destruction of the condylar 
growth center. 

Fractures or ankylosis of the condyle may 
take place at any period in life, but the growth 
center of the condyle ceases its activity in early 
adulthood; hence, it is not susceptible to im- 
pairment after adulthood has been reached. 


CONDYLAR FRACTURES 


Any intracapsular or extracapsular fracture 
of the condyle may disrupt the normal ana- 


tomic relationship within the articulation. The 
ideal treatment of any of these fractures is to 
re-establish the anatomic position of the parts 
and to prevent impairment of function. There 
are several types of fractures of the condyle, 
but this discussion is limited to extracapsular 
fractures in which the head has been torn from 
the capsule and displaced medially. We believe 
that sufficient attention has been paid to frac- 
tures at other sites in the mandible but that 
extracapsular fractures have been neglected. 

It is not uncommon to read that fractures of 
the mandible with displacement of the condyle 
may be ignored and that the only treatment 
necessary is complete immobilization of the 
jaw for several weeks. Stuteville and Jarabak' 
have shown by animal experiment that this 
concept is not valid. Fractured dislocations of 
the condyle were produced experimentally in 
monkeys. It was found that if the condyle was 
not replaced in its normal position, the head 
was resorbed and a fibrous joint was formed. 
An alteration in the occlusion of the teeth was 
also noted. In animals in which the fracture 
was unilateral, the teeth came into occlusion on 
the injured side and then rocked into occlusion 
on the normal side. In bilateral cases the molars 
on both sides came into occlusion, but there 
was a pronounced open bite in the anterior 
region. It is obvious that these malocclusions 
are the result of loss of length in the condylar 
area. For this reason it is our belief that the 
type of condylar fracture described here should 
be treated by open reduction and the replace- 
ment of the condyle into its normal anatomic 
relationship. 


Fractured Medial Displacement of Condyle 

Caset. B.D., a six year old white girl, had 
fallen from a bicycle, striking her chin on the 
sidewalk. She was seen twenty-four hours after 
injury at which time roentgenograms were 
taken, revealing a severely fractured disloca- 
tion of the right condyle which was displaced 
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Fic. 1. Case 1. Preoperative roentgenogram showing fracture of the right condyle with medial displacement 
at a go° angle. 


Fic. 2. Same case. Laminagram showing fracture of the right condyle with medial displacement at a go° angle. 


Fic. 3. Same case. Laminagram showing a stainless steel condyle plate holding the fragments in place. 


Fic. 4. Same case. Postoperative lateral laminagram showing outline of the condylar plate holding the frag- 


ments in place. 


medially at a go° angle. (Figs. 1 and 2.) The 
patient was hospitalized. About forty-eight 
hours after the accident the following surgery 
was performed: 

The patient was anesthetized, a nasal in- 
tubation was secured and the oropharynx was 
packed with 2 inch vaginal packing. Arch bars 
were securely ligated to the first permanent 
molar and to the two deciduous molars of both 
the maxillary and mandibular arches. After 
the patient was scrubbed and draped, a pre- 
auricular incision was made..The incision began 
at the helix of the ear, just posterior to the 
attachment of the tragus, and was continued 
downward on the aural side of the tragus to 
the point of the attachment of the antehelix 
and the tragus. From this point the incision 
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was extended along the anterior attachment 
of the lobe to its lower border. From there it 
curved slightly downward and posteriorly for 
about 1 cm. The skin over the tragus and the 
parotid area was undermined by sharp and 
blunt dissection for about 2 cm. The loosened 
skin was reflected forward and attached to the 
skin of the face with two sutures. Sharp scissors 
were then passed down through the parotid 
gland to the site of fracture. The scissors were 
spread open and the fracture site was exposed 
by blunt dissection. Retractors were used to 
keep the field open to vision; the distal frag- 
ment was pulled down by a small instrument in 
order to create a space into which the condyle 
could be rotated back into its original position. 
A four-hole metal condyle plate was placed 
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Fic. 5. Case 11. Bilateral fracture of the condyles with medial displacement. 


Fic. 6. Same case. Bilateral autogenous bone grafts used to replace the mandibular condyles. 


across the fracture line and the bony parts of 
the fracture were held together with two screws 
in each fragment. (Figs. 3 and 4.) The deep 
tissues were reunited with the use of No. 000 
catgut sutures, and the skin was closed with 
No. oo000 dermalon sutures. A pressure dress- 
ing was applied over the area of surgery in 
order to prevent the formation of hematoma. 
The packing was removed from the oropharynx 
and a Levin tube placed nasally into the stom- 
ach. The jaws were immobilized by intermaxil- 
lary elastics which were left on for three weeks. 
The Levin tube was left in place until the 
patient’s condition stabilized and the danger 
of nausea had passed. 

As was previously stated, the ideal treatment 
of a displaced condylar fracture is re-establish- 
ment of the original position of the parts; but 
there are several instances in which it is neces- 
sary to accept less than the ideal. Such a com- 
promise must be made: (1) when the condyle is 
so severely comminuted that its original con- 
tour cannot be restored; (2) when the patient 
is seen so tardily after injury that the fragments 
have resorbed; or (3) when the patient’s condi- 
tion will not permit early surgical intervention. 
In such cases it is often necessary to reconstruct 
the joint completely by means of a bone graft, 
cartilage graft or prosthetic implant. Case 1 
illustrates the treatment required under any 
of these three untoward circumstances. 


Bilateral Fractured Dislocation of Mandibular 
Condyle: Compromise Treatment 


Case ut. W. T., a twenty-five year old 
white man, had been injured in an airplane 
crash. He was admitted to the hospital in an 
unconscious and critical condition. Physical 
and roentgenologic examination revealed a 
fracture of the right femur and pelvis, and 
multiple facial injuries including a bilateral 
fractured dislocation of the mandibular condyle. 

The patient remained comatose for more 
than six weeks, during which time it was im- 
possible to treat the condylar fractures. After 
the patient regained consciousness, he remained 
in critical condition for about four more 
months. During this time an_ unsuccessful 
attempt was made to reduce the fractures by 
closed reduction. A roentgenologic survey made 
about five months after injury revealed that 
both fractured heads of the mandible had 
partly resorbed. (Fig. 5.) Because of this 
resorption of the condyles, it was necessary to 
reconstruct the temporomandibular articula- 
tion as follows: 

The patient was anesthetized and intubated 
nasally. The entire face and the left iliac region 
were prepared and draped in the usual manner. 
An incision was made parallel to and 1 inch 
below the anterior crest of the ileum. The in- 
cision was carried through the superficial fascia 
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Fic. 7. Case 11. Postoperative laminagram showing condylar area following reconstruction of the 


joint. Mouth closed. 


Fic. 8. Same case. Postoperative laminagram showing condylar area after reconstruction of the joint. 


Mouth open. 


and periosteum, extending from the anterior 
superior spine backward for about 3 inches. 
The fascia and periosteum were reflected to 
the outer lip of the ileum and down over the 
pelvic surface for about 214 inches. A piece of 
bone, 2 by 2 inches, was removed with a mallet 
and osteotome; the anterior superior spine and 
outer lip were left intact. The wound was 
closed in the usual manner. Exposure of the 
temporomandibular joint was accomplished by 
preauricular incision as described in Case 1. 
Remnants of the resorbed condyles were ex- 
posed and removed. Bone previously obtained 
from the ileum was shaped to simulate the 
condyle; this autogenous bone graft was placed 
into position in the joint (Fig. 6) and intra- 
osseous wiring fixed the graft in place. When 
the wound had been closed, the same procedure 
was repeated on the opposite side. Intermaxil- 
lary elastics for immobilization were attached 
to the arch bars that had been left in place 
from the previously attempted closed reduc- 
tion. The jaws were kept immobilized for two 
months. (Figs. 7 and 8.) 


ANKYLOSIS 


Ankylosis of the temporomandibular joint 
is often classified as true and false. False 
ankylosis is said to exist when the mouth can- 
not be opened owing to an extracapsular 
fibrous or bony union, whereas a true ankylosis 
is considered to be present only when the 
union is intracapsular. 

Ankylosis of the temporomandibular articu- 
lation may be the result of either an intra- 


capsular or extracapsular fracture of the 
condyloid process. Intracapsular fractures may 
bring about fusion of the parts of the joint as 
the result of hemorrhage within the joint 
cavity. Later a fibrous union forms which may 
then calcify. Malunion of an intracapsular 
fracture may also destroy the normal contour 
of the condyle so that the relationship between 
the meniscus and the condyle is abnormal. 
This abnormality produces trauma within the 
joint during function, which in turn leads 
to ankylosis. Extracapsular fractures of the 
condyle are frequently the cause of ankylosis, 
and they are occasionally complicated by an 
additional union between the coronoid process 
and the zygoma. 

Ankylosis of the condyle may also result from 
birth trauma. Injury may be incurred during 
passage through the birth canal, but ordinarily 
it is associated with instrument deliveries. 
Birth trauma should not be considered the 
cause of ankylosis unless a diagnosis of injury 
to the mandible can be made at birth, or soon 
afterward, inasmuch as falling is the more 
probable cause if the diagnosis is not made 
until infancy or early childhood. 

Numerous diseases and infections may pro- 
duce temporomandibular ankylosis. Rheu- 
matoid arthritis and osteoarthritis, when they 
do cause temporomandibular ankylosis, usually 
reveal a history of involvement of other joints, 
such as those of the hands, knees and spine. 
Syphilis, actinomycosis and tuberculosis rarely 
cause ankylosis, but they must be considered 
when the more evident reasons for ankylosis 
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have been ruled out. Otitis media, mastoiditis 
and osteomyelitis may all spread to the area 
of the temporomandibular joint and ultimately 
produce ankylosis. 

Loss of teeth or severe changes in occlusion 
may result in chronic irritation within the 
joint, termed traumatic arthritis. If chronic 
irritation within the joint persists over a long 
period, the meniscus and contour of the con- 
dyle may be so warped that ankylosis is the 
end result. Scarring as the result of wounds, 
surgical procedures or radiation therapy in 
the area of the temporomandibular articulation 
may also terminate in ankylosis of the joint. 

Historical Approaches in Treatment. Several 
surgical procedures have been employed to 
restore function to the lower jaw. Humphry? 
was probably the first surgeon to plan and 
perform mandibular condylectomy for the 
relief of ankylosis of the jaw. His patient, a 
twenty-ore year old girl, could rot masticate 
properly because of an overgrowth and ankylo- 
sis of the right condyle. That Humphry ap- 
proached this operation with some concern is 
revealed in his report of the case. He wrote: 
“It was an uncertain expedient, and necessarily 
involved some risk of injury to the facial nerve. 
My colleagues thought it too doubtful to be 
recommended to the patient.”’ At the patient’s 
insistence, however, Humphry removed the 
condyle and, according to his report, treatment 
was completely successful. The patient was 
once again able to eat properly and to move her 
jaw without difficulty. 

During the nineteenth century several other 
surgical methods of treating mandibular anky- 
losis were popular. Among them the most 
prominent were the methods of Esmarch, 
Rizzoli and Abbe. In about 1855 Esmarch? 
pointed out a method of treating ankylosis of 
the jaw by establishing a pseudarthrosis. He 
removed a wedge-shaped segment of bone 
from the body of the mandible just anterior 
to the masseter muscle by an extraoral ap- 
proach. Union of bone was prevented by having 
the patient exercise his jaws until a fibrous 
joint was formed. In 1858 Rizzoli‘ established a 
pseudarthrosis by means of an intraoral ap- 
proach. He divided the mandible posteriorly 
to the third molar, instead of removing a seg- 
ment of the bone as Esmarch did. In 1880 
Abbe® described his method of removing a 
portion of the neck rather than the entire 
condyle of the mandible as Humphry had done. 


During the first half of the twentieth century 
the establishment of a pseudarthrosis became 
widespread in treating mandibular ankylosis. 
Several modifications were added to methods 
of treatment used before the turn of the cen- 
tury. In most cases either condylectomy was 
performed or the mandible was sectioned at 
one point or another; then some material such 
as fascia, muscle cartilage or even metal was 
used to keep the edges of bone separated. Ex- 
amples of these procedures are those of Murphy 
and Pickerill. 

In 1914 Murphy® reported on nine of his 
cases of ankylosis. He preferred to approach 
the joint by means of an L-shaped preauricular 
incision. The perpendicular incision extended 
about 1% inches above the zygomatic arch; 
the horizontal cut extended along the upper 
margin of the arch for about 34-inch. After the 
bone was exposed, Murphy removed a segment. 
of the neck of the mandible and then interposed 
a flap of fat and temporal fascia between the 
two cut ends of the bone in order to establish 
and maintain pseudarthrosis. 

In 1942 Pickerill’ believed that condylec- 
tomy should be performed in treating ankylosis 
of the mandible, but he thought that the 
joint should be reconstructed by means of a 
cartilage graft. He removed from the patient 
two pieces of rib cartilage, about 1 inch long. 
In an effort to restore the normal anatomy of 
the joint, he shaped one piece of cartilage to 
fit the glenoid fossa and the other to fit the 
neck of the condyle. 

Kelikian,’ an orthopedic surgeon, proposed 
a rather bizarre method for the treatment of 
ankylosis of the temporomandibular joint. In 
his article written in 1950 he stated that ade- 
quate exposure of the joint can be obtained 
only through a devious route. He advocated the 
use of a question mark-shaped incision extend- 
ing from two fingerbreadths above the helix 
and curving downward, backward and then 
anteriorly to descend in front of the ear. The 
articular tubercle of the temporal bone, the 
adjacent portion of the zygomatic arch, the 
proximal portion of the ramus, and the coronoid 
and condyloid processes were removed. In 
order to prevent reunion, the raw surfaces of 
the bones were kept distracted by skeletal 
traction. To accomplish this purpose a Kirsch- 
ner wire was placed through the chin, and 
weights ranging from 3 to 13 pounds, depend- 
ing on the age of the patient, were suspended. 
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Fic. 9. Case 111. Preoperative roentgenogram showing ankylosis of the left condyle. 


Fic. 10. Same case. Laminagram showing ankylosis of the left condyle. 


Fic. 11. Same case. Postoperative roentgenogram showing a radiolucent area occupied by the cartilage graft 


replacing the condyle. 


Fic. 12. Same case. Postoperative laminagram showing area of the rib graft. Mouth open. 


From personal experience such a radical 
destruction of the anatomy of the bone, as 
proposed in Kelikian’s article, seems totally 
unnecessary. We are in complete agreement 
with the statement of Smith and Robinson? 
that ““Condylectomy is not a surgical procedure 
to be used for the correction of prognathism 
or ankylosis.” It is true that it may be necessary 
to remove the condyle in cases of ankylosis, but 
some provision should always be made to 
reconstruct the joint. 
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Recommended Treatment for Reconstruction 

of Joint 

Cases 111 and 1v demonstrate a simple and 
effective method for treating ankylosis of the 
tempormandibular joint. 

Case m1. D. J., a twenty-one year old 
white woman, was referred by her dentist 
who was unable to treat the patient because 
of her inability to open her mouth. Roentgeno- 
grams revealed ankylosis of the left condyle. 
(Figs. 9 and 10.) 
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Fic. 13. Case 1v. Preoperative roentgenogram showing 
bilateral failure of growth of the condyle, ankylosis 
and abnormal position of the hyoid bone. 


Examination revealed that opening of her 
mouth was limited to 8 mm. The patient re- 
ported that when she was eight years old she 
had fallen and injured her face. Soon afterward 
there was swelling on the left side of her face 
in the region of the temporomandibular joint. 
This swelling was incised and drained by the 
family physician. From that time on the pa- 
tient was unable to open her mouth normally, 
and as time progressed so did asymmetry of 
the face, with the chin deviated to the left side. 
This patient was hospitalized for the following 
treatment: 

A general anesthetic was administered and 
the patient was intubated nasally. The anterior 
chest wall and the left side of the face were 
prepared and draped. A curved incision was 
made over the costal arch on the left side down 
through the perichondrium. A piece of rib 
cartilage 214 by 1 by 4% inches was removed and 
placed i in saline solution. The wound was closed 
in the usual manner. The left temporomandibu- 
lar joint was exposed in the same manner as 
described in Cases 1 and 11. The condyle was 
found to be large, bulbous and fused to the 
temporal bone. The neck of the mandible was 
sectioned 1 cm. below the temporal bone and 
the bulbous condylar fragment was removed 
by means of a mallet and osteotome. Cartilage 
taken from the rib was shaped to resemble the 
condyle and placed into the glenoid fossa. The 
cartilage graft was taken proportionately 
larger than the condyle that was removed, in 
order to compensate for some of the loss of 
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mandibular growth and thereby return the 
chin to its normal position. The cartilage graft 
was held in position by two wire sutures. 
Wound closure was in the usual manner. A 
pressure bandage was applied to the area of 
surgery, and on the following day the patient 
was encouraged to begin chewing. Postopera- 
tive roentgenograms are seen in Figures 11 
and 12. 

Case iv. A. W., a twenty-four year old 
Negro woman, was admitted to the hospital 
because of inability to open her mouth. When 
she was five years old she had been struck by 
a bus, with resulting unconsciousness, skull 
fracture, laceration of the tongue and numerous 
other minor injuries. Since then the patient 
had been unable to open her mouth. At fifteen 
years of age an operation had been performed 
to open her mouth, with only slight improve- 
ment. About two years later a similar operation 
had given only slight temporary improvement. 
It was not possible to secure records of the two 
previous operations. 

Preoperative roentgenograms taken on ad- 
mission showed that there was fusion between 
the coronoid process and the maxilla, as well as 
condylar ankylosis. Retrusion and _ bilateral 
underdevelopment of the mandible were pres- 
ent. The hyoid bone was several centimeters 
below its normal position. (Fig. 13.) 

Because of the patient’s absolute inability 
to open her mouth, preliminary low tracheot- 
omy was performed at the suggestion of the 
anesthesiologist. The chest and face were pre- 
pared and draped. A piece of cartilage, 3 by 1 
by \% inches, was taken from a rib. The wound 
was closed and the graft placed in saline solution. 
The joint was exposed by the usual preauricular 
approach; but owing to massive scarring from 
previous surgery, only limited exposure could 
be obtained. 

In order to relieve the ankylosis, a pseud- 
arthrosis was established in the ramus of the 
mandible by the following method: (1) The 
ramus of the mandible was sectioned below 
the mandibular notch, cut about 3 mm. wide. 
(2) A wedge of cartilage about 6 mm. thick 
was forced into place between the cut surfaces 
of the bone and was secured with catgut 
suture. (3) The wound was closed and a pres- 
sure dressing applied to the areas of surgery. 
The patient was encouraged to begin chewing 
the following day. (4) Three days later the 
tracheotomy tube was removed. 
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Fic. 14. Facial asymmetry as a result of injury to the growth center in right 


condyle. 


Fic. 15. Bird-like appearance of the face as a result of a bilateral condylar injury 


during childhood. 


Comment. This case is an example of one 
in which less than the ideal had to be accepted. 
Instead of freeing the coronoid and condyloid 
fusions, a pseudarthrosis was accomplished. 


DESTRUCTION OF THE CONDYLAR 
GROWTH CENTER 


Growth at the mandibular condyle is re- 
sponsible for growth of the mandible in a down- 
ward and forward direction. When the growth 
center in the condyle is destroyed in a young 
child as a result of trauma or infection, the 
mandible fails to increase to its proper length 
on the injured side and a serious facial and 
dental deformity is produced in the adult. If 
the growth disturbance is unilateral, facial 
asymmetry will ensue in which the chin will 
be twisted toward the injured side, and that 
side of the face will appear abnormally full. 
(Fig. 14). The symmetric arrest of growth at 
both condyles produces a bird-like appearance 
(Vogelgesicht) of the face, often described 
in the literature. (Fig. 14.) 

From an esthetic point of view the disfigure- 
ment accompanying a unilateral or bilateral 
underdevelopment of the mandible is a heavy 
psychologic burden. As a child, such a patient 
is usually taunted throughout his school years; 
in adult life his opportunities for employment 
and social well-being are restricted. Func- 
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Fic. 16. Case v. Ankylosis of the jaw and beginning 
facial asymmetry as a result of injury to the left 
condyle. The chin is deviated toward the injured side 
and the maximum mouth opening is 5 mm. 


tionally such patients are invariably dental 
cripples with generally limited ability to open 
the mouth. Poor oral hygiene is usually the 
rule, contributing to early destruction of 
dental tissues; dental treatment is ‘often im- 
possible. A pronounced malocclusion is always 
present in deformities involving destruction of 
the condylar growth center. 

Appreciation of the importance of the con- 
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Fic. 17. Case v. Preoperative roentgenogram showing a 
large, bulbous condyle on the left side, with no indica- 
tion of a joint space. 


dyle in the growth of the mandible has been 
gained only in recent years. Charles” was 
probably the first investigator to demonstrate 
the influence of the condylar cartilage in the 
growth of the mandible. In 1925 he investigated 
the intrauterine growth of the temporomandib- 
ular joint from three and a half months to 
full term. He concluded that growth at the 
cartilaginous cap is the controlling factor in 
the forward movement of the mandible and 
he believed that growth at the angle or coronoid 
process was of little importance compared to 
that at the condyle. Charles stated, “‘The 
mandible would grow equally well if no growth 
took place at the angle or what is usually 
described as the posterior border of the bone.” 

Rushton!! studied the continued effect of 
the condylar cartilage on mandibular growth 
subsequent to birth. He supported the con- 
clusions of Charles, and in addition stressed 
the importance of the position of the condylar 
growth center, pointing out that the direction 
of condylar growth was responsible for the 
relationship between the lower jaw and the 
skull. 

Engel and Brodie!” employed the Broadbent- 
Bolton cephalometer in a study of nineteen 
cases of arrested condylar growth in an effort 
to show how the condyle affects development 
of the jaw. They stated that condylar growth 
continues until at least twenty years of age, 
and that growth at the condyle is responsible 
for the downward and forward vector in the 
development of the mandible. 


Fic. 18. Case v. A comparison of the metatarsal graft 
and the resected hypertrophic mandibular condyle. 


Sarnat and Engel! studied the effects of uni- 
lateral and bilateral condylectomy on the 
growth of the mandible in young Rhesus 
monkeys. They found that a functional false 
joint was formed after resection of the condyle, 
but that the forward and downward growth 
potential of the mandible was lost as a result 
of this surgery. Their work served to emphasize 
again the importance of the condyle in the 
mandibular growth, and to produce in the 
experimental animal a deformity similar to 
that in the human being consequent to serious 
injury to this structure. 


TREATMENT TO PREVENT LOSS OF GROWTH 
AT CONDYLE 


A search of the literature has failed to reveal 
any preventive method of treatment for loss 
of growth at the condyle. All prevailing treat- 
ment is based on plastic and reconstructive 
surgery, with a view to improving existing 
facial distortion and loss of function. 

Experiments on Rhesus Monkeys. In an 
effort to find some means of correcting de- 
formity resulting from early loss of the condylar 
growth center, we conducted a series of experi- 
ments on young Rhesus monkeys at North- 
western University.'‘ Condylectomies were 
performed on young animals; the condyle was 
replaced by an autogenous graft from either 
the lateral condyle of the femur or a metatasral 
bone, in an effort to substitute the growth 
potential of these bones for that of the man- 
dibular condyle. 


New Surgical Correction: Human Application 


Based on our experimental study a new 
surgical procedure has been evolved for the 
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Surgical Reconstruction of Temporomandibular Joint 


Fic. 19. Case v. Postoperative photograph showing 
patient’s ability to open her mouth after a metatarsal 
graft replaced the condyle. Compare with Figure 16. 


correction of a destroyed or impaired condylar 
growth center in the human being, as described 
in Case v. 

Casev. K. W., a seven year old Negro girl, 
had fallen from her bed when she was five 
years old and injured her chin. Soon afterward 
her ability to open her mouth was restricted. 

When examined at the hospital, it was found 
that the patient had only a 5 mm. opening 
(Fig. 16) and that her chin deviated slightly 
to the left side. Roentgenograms showed a 
large, bulbous condyle on the left side with no 
indication of a joint space. (Fig. 17.) 

The patient was anesthetized and the left 
side of the face and the right foot were pre- 
pared and draped. An incision was made on the 
dorsum of the right foot parallel to the second 
metatarsal bone. The incision was carried 
through the skin and subcutaneous tissues. 
The extensor tendons were reflected and the 
second metatarsal bone exposed. The meta- 
tarsal was separated from the joint capsule at 
the metatarsal-phalangeal joint. The meta- 
tarsal was sectioned at its proximal third, and 
the distal two-thirds of the bone were removed. 
The wound was closed in the usual manner A 
syndactylism was established between the first 
and second, and the second and third toes. 
The left temporomandibular joint was exposed 
by a preauricular approach. The condyle was 
found to be large, bulbous and ankylosed to 
the temporal bone. (Fig. 18.) The mandibular 
neck was sectioned with a surgical burr about 
5 mm. inferior to the temporal bone. The 
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Fic. 20. Case v. Postoperative laminagram showing the 
head of the metatarsal bone in the position previously 
occupied by the condyle. 


proximal portion of the condyle was separated 
from the temporal bone with an osteotome 
and mallet, and the condyle was removed. 
The head of the metatarsal bone was placed 
into the glenoid fossa; the opposite end was 
attached to the mandible with stainless steel 
wire. The wound was closed and pressure 
dressing applied. 

Immediately after surgery the patient was 
able to open her mouth about 3 cm. wide. 
(Fig. 19.) Postoperative roentgenograms re- 
vealed the graft in place with evidence of a 
reasonably well reconstructed temporoman- 
dibular joint. (Fig. 20.) 

Comment. The new surgical procedure was 
performed in the hope that the growth potential 
of the metatarsal head would serve as a sub- 
stitute for that of the condyle, and thereby 
prevent facial deformity. 


SUMMARY 


All movements of the mandible depend on 
normal function within the temporomandibular 
articulation. Three conditions have been pre- 
sented which may alter the anatomic con- 
figuration of this articulation and have a 
deleterious effect on its function. These three 
conditions are (1) fractures of the condyle, (2) 
ankylosis and (3) destruction of the condylar 
growth center. Several surgical procedures are 
effective in rectifying these conditions. Five 
illustrative cases are reported, in each of which 


a particular recommended surgical procedure 
is described. 


‘ 


Stuteville and Lanfranchi 


CONCLUSIONS 


1. The ideal treatment of fractures of the 
condyle with medial dislocation is to replace 
the condyle in its normal anatomic position 
by means of open reduction. 

2. Whenever it is necessary to remove the 
condyle, some provision must be made to 
— reconstruct the joint by means of a bone graft, 
o cartilage graft or prosthetic implant. 

3. The second metatarsal bone can be used 
as a graft to replace the mandibular condyle. 
2 In addition, it may be possible to substitute 
a: the growth potential of the head of a metatarsal 
for that of the condyle. 

4. We have outlined what we believe to be 
an original surgical procedure. This procedure 


Ve is preventive in purpose in that it attempts to 
o correct in its incipiency the dentofacial de- 
ae formity which results from early loss of the 

he condylar growth center. 
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Fibrous Dysplasia of the Mandible* 


Micnaet L, Lewin, m.p., New York, New York 


cance dysplasia is a bony lesion in which 
normal osseous structure is replaced by 
fibrous tissue. The latter has a characteristic 
osteogenic tendency which manifests itself in 
the formation of non-laminated osteoid bone. 

Hemorrhagic foci in different stages of 
organization are frequently observed and the 
degeneration of the collagenous material or 
absorption of bone may lead to the formation 
of cysts. Scattered fields of giant cells may be 
found. 

The histologic structure of fibrous dysplasia 
varies a great deal depending on the prevalence 
of fibrous or osseous elements, cellularity and 
pattern of the connective tissue, extent of 
calcification, presence or absence of hemor- 
rhages and giant cells, formation of cysts, and 
the like. 

The picture may range from highly vascular 
cellular connective tissue with an occasional 
island of osteoid bone to trabeculae of immature 
bone against the background of collagenous 
substance. 

The osteoid tissue eventually undergoes cal- 
cification which occasionally appears in the 
form of round bodies, the substance of which 
resembles osteocementum. These variations 
are interpreted as having to do with different 
stages of maturation and may be found in 
different parts of the same specimen. 

The lesion usually develops centrally in the 
bone marrow, and as it enlarges it distends or 
invades the cortex. The affected bone contains 
whitish or brownish areas of firm rubbery tissue 
which may vary in size from little specks to 
huge nodules. The tissue is of gritty consistency 
due to interspersed osseous fragments. 

The radiologic appearance depends on the 
histologic make-up. The fibrous elements cast 
a radiolucent, cyst-like shadow. Prevalence of 
osseous elements increases the opacity of the 
lesion. The radiologic shadow acquires a ground 
glass texture. Spotty areas of calcification may 


appear within this outline or the entire lesion 
may present a mottled, irregular density. 

Fibro-osseous dysplasia is not limited to the 
mandible nor to the craniofacial skeleton alone, 
but is known to occur in practically every 
bone.!~ The craniofacial skeleton is a frequent 
site of this disease. Here the cranial vault, base 
of the skull and maxilla may be involved. The 
mandible is the least frequently affected. The 
lesion may appear in a single bone (monostotic) 
or involve several bones simultaneously (poly- 
ostotic). In some cases it seems to develop from 
multiple foci in a single bone. 

Cases of bilateral symmetric involvement of 
the facial skeleton, the maxilla and mandible 
have been described in children. This dis- 
tribution seems to have a familial and perhaps 
hereditary pattern.®? 

The clinical behavior of these tumors con- 
forms to their benign histology in that they do 
not metastasize and enlarge by direct exten- 
sion, nor do they infiltrate their surroundings. 

Fibrous dysplasia is usually described as 
slow growing and self limiting. However, there 
is a great variation in rapidity and pattern of 
growth. It manifests itself most frequently 
in young adults and may enlarge slowly over a 
period of years or decades. It may become 
stationary, although periods of activity may 
follow at any time. Sometimes it manifests 
itself in children. While it has been thought 
that it becomes stationary with the advent of 
puberty, this is not always the case. Growth 
may continue at a gradual pace or in spurts 
until the tumor reaches huge proportions.® 
Occasionally after becoming stationary, the 
lesion may regress. 

Because of the variations in the histologic 
and ‘clinical picture of fibrous dysplasia there 
is a great deal of disagreement as to whether 
this clinical picture is all inclusive or whether 
different variants represent completely differ- 
ent clinical entities. 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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Fic. 1. Case 1. A, facial asymmetry and fullness of 
right side is noticeable, but deformity is not pro- 
nounced. B, December 3, 1954. Lesion involves 
mandible from sigmoid notch to midline. Note dis- 
tention of mandible, erosion of cortex and areas of 
various degrees of calcification within lesion. Radio- 
logic report in 1944 described tumor as involving 
horizontal ramus 114 cm. in front of angle (radio- 
graphs could not be obtained from U.S. Army). 


The concept of fibrous dysplasia was ad- 
vanced by Jaffee and Lichtenstein.2~"' They 
insist that the monostotic fibrous dysplasia 
and the osteofibroma are identical and that 
the polyostotic form (and the Albright syn- 
drome) represent a rare and more severe 
manifestation of the same condition. 

Others, however, consider the monostotic 
and the polyostotic forms completely unrelated 
and even of different etiology. The monostotic 
lesion is regarded as a connective tissue response 
to a bony injury whereas the polyostotic form 
is assumed to be a congenital anomaly. !2:!3 

Some clinicians draw a sharp distinction 
between osteofibroma and fibrous dysplasia. 
The former exhibits progressive unrestrained 
growth, whereas the latter is self limiting.'4 
Histologic findings of vascular, cellular tissue 
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with hemorrhages, giant cells and little osteoid 
formation are considered to be characteristic 
of osteofibroma. There is growing appreciation 
that the details of the histologic picture vary 
but the essential structure of all these tumors 
is the same. One may designate a localized 
progressive monostotic lesion as an _ osteo- 
fibroma and reserve the name of fibrous dys- 
plasia for more diffuse involvement. However, 
when examined at various stages of their 
development they cannot be distinguished 
from one another. Likewise the monostotic 
lesion may behave identically with the indi- 
vidual lesion of the polyostotic form. 

Smith and Zavaleta® suggested that the 
osteofibroma is the precursor of mature 
osteoma. They cite different stages of matura- 
tion of osteofibroma as leading toward the 
development of osteoma. Such a completed 
process, however, has never been observed. 
The maturation of osteofibroma may manifest 
itself in the appearance of increased osteoid 
components and calcification but does not lead 
to the formation of tissue with cortical and 
cancellous bony pattern. 

Caffey and Williams’ and Sicher and Wein- 
mann! suggests that the familiar symmetric 
fibrous swelling of the jaws is related to the 
fibrous dysplasia but should be separated 
from it as a clinical entity. 

The following four cases of fibrous dysplasia 
are presented to emphasize the differences in 
clinical behavior of these tumors. 


CASE REPORTS 


Case 1. The patient, a forty-five year old 
man, was seen in 1954. (Fig. 1.) The swelling 
of the right mandible had developed so slowly 
and insidiously that he was not especially 
conscious of it. When he entered the U.S. Army 
in 1943, no mention was made in his induction 
papers of any anomaly of his jaw. More than 
a year later, while he was stationed on Guadal- 
canal, a medical officer suddenly noticed the 
asymmetry of his face. The patient was then 
returned to the United States and admitted to 
a general hospital. The asymmetry of his face 
was due to the enlargement of the horizontal 
ramus of the right mandible. Radiologic ex- 
amination showed a lesion anterior to the 
angle of the right mandible. The biopsy speci- 
men was reported as osteofibroma. There were 
no other pertinent findings in his physical and 
laboratory examinations. The patient was 
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Fic. 2. Case 1. Progress of tumor from February, 1950 to July, 1951. Note patient's inability to close mouth 
due to enlargement of alveolus in C. A, March 4, 1950; B, April 13, 1951; C, June 30, 1951. 


Fic. 4. Case 11. Postoperative x-rays of mandible with temporary steel rod re- 
placement. A, 1951; B, after bone graft (1952). 
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Fic. 3. Case 11. A to C, radiologic follow-up of tumor from February, 1950 to March, 1951. : 
4A 4B 


Lewin 


Fic. 5. Case 11. Postoperative appearance (1952). 


discharged from the Army and for the next 
ten years paid little attention to his facial con- 
dition. By 1954 he thought he noticed that the 
swelling had increased and extended upward 
underneath the zygoma. He was aware of it 
mostly while shaving. Examination at that 
time showed a very hard swelling along the 
lower border of the right mandible which 
extended upward along the anterior border of 
the ascending ramus up to the zygoma. Intra- 
orally there was widening of the alveolus on 
the right side in the molar region. The occlusion 
was normal and the dentition was good. X-ray 
examination showed involvement of the entire 
right side of the mandible from midline to 
sigmoid notch. The mandible was distended 
by a multicystic lesion to about double the 
normal size. The cortex was thin and eroded. 
A conservative operation, consisting of trim- 
ming of the involved mandible, was suggested. 
Since the patient had experienced no discom- 
fort and the deformity was not pronounced, he 
elected to wait. 

This patient presents a classic history and 
picture of fibrous dysplasia. If this tumor con- 
tinues to enlarge, even at the same slow rate, it 
will eventually cause a severe facial disfigure- 
ment. It is surprising that a pathologic fracture 
has not occurred. 

Case. The patient, a seven year old white 
girl was seen in 1950. (Figs. 2 to 6.) Her pre- 
vious and family history was non-contributory. 
The swelling of her right jaw was noticed first 
by her family in the fall of 1949. Since four 
months previously she had had a right lower 
deciduous molar extracted, the swelling was 
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attributed to the extraction. However, the 
swelling increased rapidly and in February, 
1950, radiologic examination showed a mono- 
cystic lesion occupying the entire ascending 
ramus of the right mandible. Intraorally a 
widening of the alveolus both on the lingual 
and buccal side was noted, and there was an 
extraoral swelling of firm consistency along 
the angle of the mandible. Biopsy of the lesion 
was reported as fibrous dysplasia. There were 
no other pathologic findings. The skeletal 
survey was negative. Blood chemistry was 
normal. In April, 1950, an intraoral operation 
was performed. The tumor was exposed through 
an incision along the alveolar crest of the 
mandible. The buccal cortex was found broken 
down and a fleshy tumor the size of a plum 
with a yellowish brown capsule was exposed 
and removed with elevators and curets. The 
bony cavity was curetted, opening additional 
compartments anterior and posterior to the 
main tumor. During the curettage a fracture 
occurred. The jaws were immobilized by inter- 
maxillary wiring. The postoperative course 
was uneventful and the fracture healed 
promptly. 

The presence of the surgical defect obscured 
the immediate radiologic follow-up. Within a 
few months, however, it became obvious that 
a recurrence of the original tumor had taken 
place. The swelling extended into the sub- 
mandibular region and along the floor of the 
mouth. Radiologic follow-up at three-month 
intervals revealed rapid enlargement of the 
tumor. In November, 1950, the tumor ex- 
tended to the mental foramen. So far the child 
had had no discomfort or symptoms of any 
kind. A month later intraoral examination 
revealed that a large fragment of the posterior 
alveolus had loosened and that the canine and 
premolar teeth deviated lingually. The alveolus 
was greatly enlarged. 

The patient was hospitalized in April, 1951, 
for three weeks of intensive treatment with 
ACTH. He received 100 units daily for a total 
of 2,000 units. The rationale of this therapy 
was that ACTH was then claimed to inhibit 
connective tissue proliferation. Since this was 
a growing connective tissue lesion, a trial of 
ACTH treatment seemed justified; however, 
it proved to have no effect on the tumor. 

Pronounced engorgement and brownish dis- 
coloration of the skin over the right side of the 
cheek appeared. Intraorally the swelling of the 
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nodule. C and D, photomicrographs of different parts of tumor. C, granulation-like stroma in center and more 
compact fibrous tissue below. Highly cellular and vascular with occasional giant cell. Small islands of osteoid 
bone (left upper corner). D, immature osteoid bone against background of fibrous tissue. 


right alveolus had increased to such an extent 
that closure of the mouth was impossible. The 
posterior teeth were displaced and crowded 
lingually and anteriorly. A large decubital 
ulcer developed over the crest of the swollen 
alveolus. A bite block was inserted to remove 
pressure but the swelling of the alveolus in- 
creased so rapidly that the bite block was 
ineffective. The inflammatory factor due to 
intraoral traumatization and the decubital 
ulcer increased the swelling and the engorge- 
ment. The tongue was crowded medially and 
its motion was limited. It became obvious that 
the condition had become life endangering and 
that a hemimandibulectomy was indicated. 
The operation was performed in July, 1951, 
with anesthesia administered through a trache- 
otomy opening. The tumor was _ exposed 
through a submandibular incision. Huge nod- 


ules of tumor enveloped the entire right 
mandible. The latter was divided 1 cm. beyond 
the midline and removed. The _ ulcerated 
mucosa was excised. A stainless steel rod was 
used to stabilize the left mandible. The rod was 
placed within the masseter-pterygoid sling 
and subcutaneous tissues were approximated 
around it. 

The postoperative course was uneventful. 
The tracheotomy tube was removed on the 
third postoperative day. The deformity was 
negligible and the child soon returned to nor- 
mal activities. A denture was constructed to 
replace the missing dentition. The metal rod 
was extruded about seven months postopera- 
tively. However, the denture maintained the 
contour of the cheeks. Fourteen months 
postoperatively a 6-inch fragment of rib was 
used for reconstruction of the mandible. A 


- Fibrous Dysplasia of Mandible 
Fic. 6. Case 11. Specimen. A, right mandible enveloped by tumor (condyle is to the left). B, section of tumor 
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Fic. 7. Case 1. A, preoperative appearance. B, immediately after operation. C, three years later. Note increased 


swelling which involves maxilla also. 


Fic. 8A. Case 11. X-ray of mandible. Note complete 
calcification and fuzzy outline of lesion. Maxilla shows 
marked sclerosis. 


cartilaginous component was included with 
the graft and carved to form the condyle. To 
compensate for the future growth the graft 
was made long enough to place the mandible 
in a prognathic position. This position, how- 
ever, was somewhat lost in the months to 


come because the bone graft bent under the 


Fic. 8B. Case u1. “Osteoporesis” or rarifying osteitis 
of cranial vault. Sclerosis of roof of left orbit. 


functional stress. The curvature of the graft 
appeared in the submandibular region and the 
symphysis receded. With the help of prosthetic 
restoration, however, the deformity was mini- 
mal. Additional reconstructive procedures are 
planned in the near future. 

There is a striking difference in the pace of 
growth of the tumors in Cases 1 and u. When 
dealing with a benign tumor there is an obvious 
reluctance to perform extensive resection, 
particularly in a child. It is not the purpose of 
this paper to discuss the rehabilitation of a 
child after hemimandibulectomy, but suffice 
it to note that with consistent surgical and 
prosthetic follow-up any serious disability can 
be avoided and the deformity kept to a 
minimum. 
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Fibrous Dysplasia of Mandible 


Fic. 9A. Case 111. Specimen. Fragments removed from 
mandible. 


Fics. 9B and C. Case 111. Histologic appearance of different parts of tumor. B, cellular fibrous stroma with frag- 
ments of osteoid tissue. C, vascular and cellular connective tissue with giant cells. 


Case 11. The patient, a fourteen year old 
white boy, was seen in February, 1952. (Figs. 7 
to 9.) His family history was not significant. At 
the age of five a hard growth, the size of a nut 
had appeared over the left mandible, gradually 
increasing in size and causing considerable 
facial asymmetry. Within the next two or three 
years a swelling appeared over the left eye 
which caused a forward and downward dis- 
placement of the eyeball. Small irregular 
swellings appeared over the left forehead and 
scalp. 

The mandibular tumor increased in size 
until the patient was nine. At that time it 
reached the present proportions and remained 
stationary. 

The facial disfigurement had a profound psy- 
chologic effect on the boy. He became with- 
drawn, depressed, unresponsive and avoided 
contact with other children. According to the 
history he had tried to commit suicide on two 


occasions; as a result he was kept under con- 
stant vigilance. 

Two years previously a biopsy was taken 
which confirmed the diagnosis of fibrous dys- 
plasia. The mandible was treated by x-ray 
radiation (a total of 4,000 r) without any 
regression of the tumor. 

Examination revealed a huge tumor on the 
left side of the face extending over the midline 
to the opposite mental region. The tumor was 
firm and bulged outward and downward over 
the neck. Intraoral examination showed a 
complete complement of teeth in satisfactory 
occlusion. There was no visible enlargement 
of the alveolus. The left eye was displaced 
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downward and a firm mass could be felt in the 
back of the upper eyelid. A nodule the size of a 
plum was felt on the forehead and several 
small irregular nodules could be palpated in 
the left temporal and parietal regions. 

X-ray examination showed a mottled dense 
enlargement of the entire left mandible with 
irregularly calcified septa and a fuzzy outline. 
The anterior half of the cranial vault was 
replaced with areas of rarefaction, alternating 
with areas of condensation. The whole struc- 
ture had an irregular honeycomb appearance. 
There was a marked sclerosis of the floor of 
the anterior cranial fossa. Similar sclerotic 
structures filled the roof of the left orbit. 
Radiologic survey of the remaining skeleton 
was negative. The blood chemistry taken on 
several occasions always showed normal cal- 
cium and phosphorus values. 

In this case surgery could not be curative but 
would contribute to the patient’s rehabilitation. 
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Fic. 10. Case tv. Radiographic follow-up of periapical lesions in region of right lower bicuspid showing gradual 


Fic. 11. Case tv. Radiographic follow-up of left mandible. Note enlargement of 


lesion around bicuspid. 


This was accomplished by reducing the huge 
tumor of the mandible.* The mandible was 
exposed and the cortex was found to be thin 
and fragmented. The tumor consisted of white- 
yellow nodules and cysts of various sizes. The 
substance of the masses was firm and gritty 
and had to be cut with osteotomes. Large 
fragments of the tumor were removed in order 
to restore the mandible to normal size and 
shape. Removal of cysts on both sides of the 
symphysis in the region of the lateral incisors 
led to a fracture in this region. The tumor was 
very vascular. The mandible was immobilized 
by intermaxillary fixation. There was unevent- 
ful healing and rapid consolidation of fractures. 

Dramatic improvement occurred not only in 
the patient’s appearance but also in his mental 
attitude. In spite of the remaining deformity 
of the left eye he gradually began to participate 
in normal activities of his age. The condition 
remained stationary for about three years. At 
the end of this time there was a noticeable 
enlargement of the mandible again, both 
extraorally and intraorally. 

This is a typical case of polyostotic fibrous 
dysplasia of the craniofacial skeleton. It 


* Operation performed in cooperation with Dr. Leo 
Bornstein. 
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appeared that the process had been arrested 
at the age of nine. However, it is not unusual 
for this disease to become reactivated at any 
time. Cases have been reported in which the 
condition continued to progress after the age 
of fifty.!* The clinical behavior of the mandibu- 
lar lesion in this case of polyostotic involvement 
is essentially the same as that of a monostotic 
tumor or osteofibroma. The management of 
such a case presents an even more complicated 
problem, since one is reluctant to subject the 
patient to a very radical operation without 
any hope of complete cure. It is interesting 
to note that the fractures through the fibro- 
plastic bone heal as well if not better than 
those in the normal skeleton. 

Case 1v.* The patient, a thirty year old 
white woman in excellent health, was seen by 
her dentist for treatment of caries. (Figs. 10 
to 12.) Routine radiologic examination in June, 
1947, showed several periapical radiolucent 
irregular lesions in the mandible; the largest 
one was around the right second bicuspid. 
Smaller lesions were present around the right 
cuspid, left second bicuspid and the left first 
molar. 

The lesion around the right lower bicuspid 


* Courtesy of Dr. Arthur Wald. 
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was removed for biopsy purposes. A small 
granulomatous mass with soft bone was found 
and curetted. The pathologic diagnosis was 
fibrous dysplasia. Skeletal survey of the 
craniofacial skeleton and long bones showed 
no pathologic disorder elsewhere. Blood chem- 
istry was normal. Follow-up dental x-rays at 
annual intervals showed that most of the 
lesions were slowly growing. The patient con- 
tinues to be symptom-free. 

The periapical location and shape of these 
lesions resemble early stages of cementomas.”” 
So far there has been no evidence of any calci- 
fication. Bernier and Thompson pointed out 
that the original lesion of cementoma is 
fibroblastic, akin to fibrous dysplasia. The 
characteristic pattern of calcification takes 
place in the later stages. 


CHANGING CONCEPTS OF FIBROUS DYSPLASIA 


Fibrous dysplasia tumors can be found in 
medical literature under a variety of names, 
such as ossifying fibroma, osteofibroma, osteitis 
fibrosa, osteofibrosis deformans, osteodystro- 
phy, hypertrophic osteitis and many others. 

In the early part of the nineteenth century 
only those cases with large tumefaction at- 
tracted medical attention and they were con- 
sidered as sarcoma or giant cell sarcoma. 
However, many clinicians were aware of their 
relatively benign nature since they differed 
from the true sarcomas by their slow growth 
and excellent prognosis after radical resection. 
Frequently they were arrested or temporarily 


Fic. 12. Case tv. Photomicrograph of biopsy specimen (1952). Osteoid bone 
against background of cellular connective tissue with several giant cells. 
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controlled by conservative procedures such as 
curettage and cauterization. 

In the course of years the concept of this 
disease has changed repeatedly. At one time 
the tumors were regarded as traumatic cysts 
with hemorrhage, reparative reaction and 
proliferation of connective tissue. The term 
osteitis fibrosa was coined in the belief that 
they were of inflammatory character. They 
were called giant cell tumors and classified as 
benign neoplasms. They were frequently con- 
fused with sarcomas and it was believed that 
they would eventually change into them.”?! 

In 1925 the association of “brown” tumors 
with parathyroid adenomas was described, 
establishing a new clinical entity. Clinically 
the differential diagnosis depends primarily 
upon the findings of increased calcium and de- 
creased phosphorus in the blood serum.??:?4 

Albright and others have described cases of 
poleostotic fibrous dysplasia in female children 
associated with pigmented nevi and precocious 
sexual maturity.”4 

The concept of fibrous dysplasia is based on 
the assumption that they are hamartomas, or 
tumors originating in the developmental tissue 
defects. Nothing is known of the nature of the 
developmental anomalies from which the 
hamartomas derive. In the majority of cases 
the developmental anomaly exists in a single 
bone. In the polyostotic form multiple develop- 
mental anomalies are present in the most varied 
distribution. These foci may be activated 
either at the same time (this seems to be the 
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case in the symmetric form) or at various 
times, but usually within a reasonably short 
time of each other. Later appearance of addi- 
tional foci in monostotic form is unlikely. These 
foci are assumed to be latent since birth but 
the mechanism which activates them at differ- 
ent times is completely unknown. The factors 
which are responsible for the rapidity of 
growth, periods of latency, for exacerbations 
and regressions are likewise unknown. The 
trauma, which is so often attributed to the 
major role in the development of the fibrous 
dysplasia, may represent a local activating 
factor. 


MANAGEMENT OF FIBROUS DYSPLASIA 


Considering the numerous viewpoints on 
the nature of fibrous dysplasia of the man- 
dible, it is not surprising that surgeons har- 
bor diametrically opposed ideas about their 
management. 

Most surgeons advocate conservative man- 
agement. When the lesion achieves such pro- 
portions that facial disfigurement is noticeable, 
a cosmetic or trimming operation is performed 
which leaves in its wake the bulk of the 
pathologic tissue. In spite of the dearth of long 
term observation, it appears that this man- 
agement is adequate in most cases. Frequent 
recurrences are reported, even after secondary 
operations.”:?> Some surgeons believe that 
repeated conservative procedures will ‘wear 
out” the lesion. Others, who are impressed 
with the huge fibroblastic tumors of the man- 
dible, look upon them as benign tumors which 
behave like malignant ones and insist that 
they be so treated. They designate these 
tumors as osteofibromas and recommend that 
they be completely resected in the early 
stages to avoid a more radical excision later." 
Undoubtedly a great many of these tumors 
have been so resected with complete cure. One 
can only conjecture that many of these cases 
could have been controlled by a less radical 
procedure. 

Opinions have been advanced that any 
operative interference (short of radical resec- 
tion) is dangerous in a growing fibroblastic 
tumor since it presumably precipitates further 
growth.” This point of view is based on the 
observation of cases in which the tumors 
developed to large proportions following in- 
complete surgical intervention. Of course the 
question as to how such a tumor would behave 
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otherwise remains unanswered. All these cases 
had a history of active enlargement. If one 
assumes that the pattern of growth remained 
unchanged, it is not surprising that the tumors 
reached huge dimensions. There are several 
cases of extensive mandibular tumors on 
record which reached that stage before they 
were exposed to any surgery. Obviously in 
the case of a rapidly growing tumor any con- 
servative approach will have only a temporary 
effect. Complete resection of a single lesion 
practically assures a cure. 

Segmental resections of the mandible, hemi- 
mandibulectomy with immediate or delayed 
restoration of continuity by bone graft, and 
prosthetic restoration offer a relatively satis- 
factory result, certainly preferable to a dis- 
figuring enlargement of the mandible. Major 
resections in children carry the implication of 
impairment of the growth of the mandible 
and soft structures. This can largely be con- 
trolled by adequate reconstructive follow-up. 

The fibrodysplastic lesion is not sensitive to 
radiation. However, it is claimed that radia- 
tion is of value in arresting the growth of the 
lesion and preventing recurrence after con- 
servative operations. Such treatment may 
require tumor doses of a few thousand r’s. In 
children one rightly hesitates to use extensive 
radiation because of secondary effect upon the 
bony growth and soft tissues. 

Malignant degeneration in the form of an 
osteosarcoma, if it ever develops, is sufficiently 
rare that it need not influence the surgical 
indications. A sudden and unusual spurt of 
growth will naturally bring this to mind but in 
most cases it will be a part of the natural 
course of the disease. 

Many of the fibrodysplastic lesions in the 
mandible are found on routine dental examina- 
tions. They are symptom-free and painless. 
The radiologic picture of these tumors is not 
sufficiently characteristic so that they can be 
differentiated with certainty from the variety 
of cysts and cyst-like lesions in the mandible. 
Hence most surgeons would welcome a biopsy. 
A small stationary lesion does not require any 
treatment. It is only when it shows progressive 
enlargement that one must consider at what 
point surgical intervention is indicated. Will a 
conservative operation be adequate or should 
a resection be resorted to promptly? There 
can be no standard treatment for a disease 
which shows such fluctuation in its course. 
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Fibrous Dysplasia of Mandible 


Since only a small percentage of these lesions 
reach dangerous proportions, a conservative 
approach is well justified. It is only when this 
approach proves ineffective that a radical 
resection should be considered. This is even 
more of a dilemma in dealing with polyostotic 
fibrous dysplasia since no surgical procedure 
would effect a total cure. 

However, surgical intervention can con- 
tribute a great deal toward rehabilitation of 
the individual, and this will govern the choice 
of procedure. 

SUMMARY 


Four cases of fibrodysplastic lesions of the 
mandible have been presented. Their histologic 
structure is essentially the same but their 
clinical picture and behavior differ widely. 

At present, out of many conflicting opinions, 
the concept of fibrous dysplasia as a benign 
tumor originating in a mesenchymal defect 
seems to be the most acceptable explanation. 
Better understanding of these tumors can 
come primarily from an integrated study based 
on long term follow-up of such cases. 

Watchful observation, conservative surgery 
and radical -resections have their place in the 
treatment of fibrous dysplasia. The modality 
does not depend entirely on the pathologic 
diagnosis but on the clinical behavior of the 
tumor. 
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Cleft Lip Associated with Cerebrum Impar” 


HAMILTON BAXTER, M.D. AND JERZY OLSZEWSKI, M.D., Montreal, Canada 


oo death may occur in infants during 
operative procedures. At autopsy no ob- 
vious pathologic findings may be noted, al- 
though in some instances congenital malforma- 
tions may be present. It is worth noting that 
these anomalies rank third as a cause of death 


Fic. 1. Shows patient G. S. with bilateral cleft lip. 


in children under one year of age. Defective 
nervous systems may react excessively to birth 
trauma, often giving rise to unjustified diagno- 
sis of birth injury. These infants are also 
extraordinarily sensitive to intoxications and 
infections, and symptoms which occur during 
these illnesses may be due to the existing but 
undiagnosed brain malformation. Unexpected 
death at operation is no longer attributed to 
status lymphaticus. However, there are some 
congenital anomalies which obviously predis- 
pose infants to sudden death during operative 
procedures, and certain other types of con- 
genital anomalies which may be suspected of 
doing so. The following case report will illus- 
trate one of the latter types of defects. 


CASE REPORT 


G. S., four months of age and weighing 
10 pounds, was admitted to the hospital for 
repair of a bilateral cleft lip. The child had been 
born one month prematurely and was the 
third pregnancy of the mother. At the age of 
four weeks the baby was admitted to the hos- 
pital with a diagnosis of bronchopneumonia 
which, however, was not substantiated by 
x-ray of the chest. Physical examination at 
the present admission was not remarkable ex- 
cept for the congenital deformity of the lip. 
(Fig. 1.) Laboratory findings with regard to 
blood, urine and x-ray of the chest were 
non-contributory. 

At operation: endotracheal nitrous oxide and 
oxygen anesthesia was administered and a 
routine blood transfusion was started. Repair 
of the cleft lip proceeded without incident and 
was almost completed thirty minutes later 
when the patient suddenly became pale. 
Respiration, pulse and heartbeat ceased. Arti- 
ficial respiration was continued with the 
anesthetic apparatus but the heart did not 
respond to intracardiac injection of adrenalin.® 
An incision was made in the left upper quad- 
rant and bimanual palpation of the heart was 
begun within five minutes. The heart began 
beating spontaneously, with palpable pulse 
and bleeding from the wound. However, after 
about ten minutes the heart again ceased 
beating and did not respond to prolonged 
resuscitative measures. 

At autopsy no unusual findings were noted 
throughout the body aside from the operative 
wounds. However, when the brain was re- 
moved and sectioned, it was apparent that a 
gross congenital malformation, cerebrum im- 
par, was present, which may be described as 
follows: The gross configuration and the pattern 
of gyri were unremarkable. It was noticed, 
however, that the arachnoid covered the tips of 
the frontal lobes without invaginating into the 


* Read at the Annual Meeting of the American Society of Maxillofacial Surgeons, May 8 to 11, 1955, Louisville, 
Kentucky. 
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the absence of the corpus callosum and the lateral ventricles, as well as the coalescence of the striatum into 


an unpaired structure. 


e level of the columnae fornicis. A, brain of patient G. S.; B, brain of a normal adult. 


Note the absence of the corpus callosum, the fornix and the lateral ventricles. The cortex of both frontal lobes 
continues from one hemisphere to the other. The caudate nucleus is represented by an unpaired mass of gray 


matter. 


longitudinal fissure between the lobes. The 
brain was sectioned in the coronal plane 
in slices 1 cm. thick. 

The pathologic findings were as follows: The 
frontal lobes were connected by a mass of 
nervous tissue covered dorsally and ventrally 
by the cerebral cortex which continued without 
interruption from one hemisphere to the other. 
(Figs. 2, 3 and 5.) In this mass of tissue there 
was an unpaired horseshoe mass of gray 
matter. Its hilus was directed dorsally and 
contained another unpaired mass partly sepa- 
rated from the previous one by a band of white 
matter. (Fig. 3.) These structures represent 
the caudate nucleus and putamen traversed 


by the oral limb of the internal capsule. More 
caudally the third and the lateral ventricles 
were united into a single T-shaped cavity 
bordered laterally by the thalamus and dor- 
sally by a thick layer of the nervous tissue. 
(Figs. 4 and 5.) As subsequent histologic 


examination showed, this layer contained 
white matter and heterotopic groups of nerve 
cells. Dorsally it was covered by the cerebral 
cortex which continued from one hemisphere 
to the other. The corpus callosum and the 
fornix—at least in the normal configuration— 
were absent and there was no velum inter- 
positum. (Fig. 5.) The relations of the temporal 
and occipital horns of the lateral ventricles 


Cleft Lip and Cerebrum Impar ‘ 
Fic. 2. Coronal section at the level of the chiasma. A, brain of patient G. S.; B, brain of a normal adult. Note 
3 
Fic. 3. Coronal section at thin 


Baxter and Olszewski 


Fic. 4. Coronal section at the level of the thalamus. A, brain of patient G. S.; B, brain of a normal adult. Note 
the absence of the fornix and the unification of the lateral and third ventricles into one cavity. 


Fic. 5. Histologic section of the brain of patient G. S. 
at the level shown in Figure 4. Nissl’s stain. Note that 
the cortex continues over the midline from one 
hemisphere to the other. The lateral and the third 
ventricles form one cavity. The fornix and the velum 
interpositum are absent. 


and the cellular configuration of the thalamus 
and of the lenticular nucleus were unremark- 
able. The lower brain stem was unremarkable. 


COMMENTS 


The described abnormalities represent a 
variant of a malformation of the brain known 
as telencephalon medium or cerebrum impar. 
It consists essentially of failure of proper 
differentiation of the oral part of the telen- 
cephalon with the formation of a single cavity 
instead of lateral and third ventricles, and of 
coalescence of oral parts of the frontal lobes 


into a single mass of tissue. More severe forms 
of this abnormality are often associated with 
cyclopia and arrhinia. It is believed that the 
malformation is caused by unbalanced de- 
velopment of the precordal mesoderm at the 
oral end of the neural tube, and often a thick 
mesodermal mat covering the chiasmatic 
region is found in these cases. In our case this 
mat was not found. 

Although this condition is quite uncommon, 
Kundret® published a monograph in which this 
congenital anomaly of the brain was asso- 
ciated with arrhinia and median cleft lip 
while a second case occurred with bilateral 
cleft lip and palate. 


SUMMARY 


1. A case of bilateral cleft lip associated with 
cerebrum impar has been reported. No obvious 
symptoms of this cerebral congenital anomaly 
were evident. 

2. Unexpected death occurred during plastic 
repair of the cleft lip. Although definite corre- 
lation cannot be established, it is possible that 
the cerebral malformation prevented the in- 
fant from surviving the stress of operation. 
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SCIENTIFIC PAPERS 


The Intra-aortic Administration of 
Fibrinolytic Enzymes in Peripheral 
Emboli Experimentally Induced in the Aorta 


Capt. E. Kraut, M.c., GERALD H. Pratt, m.p., G. DoEHNER, M.D. AND L. M. RoussELor, M.D., 
New York, New York 
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embolism is not an uncommon 
disease. The prognosis and treatment of it 
depend upon the part of the body in which the 
blood supply has been impaired. Treatment of 
such emboli ideally is the direct removal of the 
obstruction. If this is impossible, some indirect 
method of therapy must be tried. The former 
is accomplished by embolectomy and re-estab- 
lishment of the original blood supply; the 
latter is based upon the establishment of a 
collateral blood supply, or later on, the removal 
of gangrenous tissue. 

The success of surgical removal of an embolus 
is related to the site of embolization, the size 
and the anatomic status of the vessel which is 
involved and the time elapsed between the 
occurrence of the vascular accident and the 
operation. Sometimes the location of the artery 
or its size makes surgical removal difficult or 
impossible. In addition, most of these patients 
are in such poor general condition that the 
chances of surgical success are diminished. Any 
agent with fibrinolytic power which could dis- 
solve such an obstruction would be of great 
importance. 

Several such drugs have been developed and 
used in animals and for clinical investigation. 
Innerfield et al.‘ have described lysis of 
thrombi in the veins of rabbits and dogs with 
the intravenous use of trypsin. Cliffton et al. 
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used human plasma and attempted to dissolve 
experimentally produced thrombi in the fem- 
oral veins of dogs. They reported eight success- 
ful results in nine animals. Streptokinase has 
been tried by Johnson et al.° in hopes of causing 
lysis of clots in rabbits. These thrombi were 
produced by the injection of thromboplastic 
substances. Roach et al.’ have produced the 
experimental pulmonary emboli in dogs by 
injecting 500 w. of thrombin into the occluded 
external jugular vein and then unclamping the 
vein forty-five minutes after the injection. 
Solutions of trypsin were infused before the 
clot was formed and after the clamp had been 
released. The authors believed that the pre- 
embolism injection of trypsin was more impor- 
tant in their results than the second dosage. 
They reported that the administration of 
trypsin after the production of pulmonary 
embolism had no effect on the emboli. Shingle- 
ton et al.’ also produced experimental pul- 
monary emboli with clots prepared from the 
animals’ own blood. In one group of animals 
the blood was mixed with barium sulfate just 
prior to clotting in order to render the clot 
radiopaque. Trypsin was then injected and the 
treated animals showed 55 to 100 per cent 
reduction in clot volume as compared to 20 to 
30 per cent reduction in the control group. 
Clinical investigations were conducted by 
others'~* in order to determine the toxicity of 
the drug. They reported that it had a beneficial 
effect upon thrombophlebitis. These findings 
have not been consistently similar. Some 
authors have found that clots developed after 
trypsin injections. In order to test the con- 
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troversial fibrinolytic action of trypsin, we 
produced experimental emboli in the aortas of 
dogs. We have limited the time of observation 
to six hours following the experimental arterial 
embolism. 
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test tube in an incubator for varying periods 
of time ranging from three days to five weeks. 
We determined that the most suitable clots 
for major occlusions were obtained after about 
three weeks of storage. 
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Fic. 1. Diagram shows the insertion of the clot into the aorta. 


TECHNIC 


Mongrel dogs averaging 12 kg. in weight 
were used for the experiment. Employing a 
sterile technic, 5 cc. of blood were drawn from 
the animal under the experiment and trans- 
ferred into a sterile test tube. At first we centri- 
fuged the blood and used “‘fresh clots,’ but we 
abandoned this technic when we found that 
these “fresh clots” were too soft and that 
they were mechanically destroyed by the 
blood stream after being introduced into the 
circulation. These data are not included in this 
study. Following this experience we deter- 
mined that a clot had to be “old” or well 
organized in order to withstand the pressure 
and pulverization power of the blood stream 
in the undiseased animal. Again we drew 5 cc. 
of blood from the dog and stored it in a sterile 


Experiment. The dogs were anesthetized 
with intravenous pentothal® (60 mg./kg.) and 
the abdomen was entered using a sterile technic 
through a left rectus incision. The abdominal 
aorta was exposed and partially mobilized 
distal to the renal arteries. The aorta was then 
clamped distal to the renal arteries and proxi- 
mal to the bifurcation and opened through a 
longitudinal incision. The clot was then placed 
into the lumen of the aorta, the aortic wall 
was closed with a running over-and-over suture 
of arterial silk and the clamps released. (Fig. 1.) 
A polyethylene catheter was then introduced 
into the abdominal aorta above the clot and 
secured in its wall with a purse-string suture 
of fine arterial silk. Following this, an aorto- 
gram was taken by introducing 10 cc. of 30 per 
cent urokon® through the catheter and the 
location of the embolus was noted. (Fig. 2). 
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A solution of proteolytic enzyme* was then 
injected in different concentrations (Table 1) 
through the catheter and a second aortogram 
was taken six hours later using the same 
technic. After the experiment was over the 


TABLE I 
Amount 
Technic of Administration 
(Units) 
I 12.5 50,000 | One injection in 10 cc. of 
saline 
2 13.2 50,000 | Continuous drip in 500 cc. of 
saline (36 gtt./min.) 
3 11.7 50,000 | One injection in 10 cc. of 
saline 
4 11.9 none | Control 
5 13.1 none | Control 
6 12.1 50,000 | Continuous drip in 500 cc. of 
saline (36 gtt./min.) 
7 13.4 | 250,000 | Continuous drip in 500 cc. of 
saline (36 gtt./min.) 
8 12.8 | 250,000 | Continuous drip in 500 cc. of 
saline (36 gtt. /min. ) 
9 13.2 | 250,000 | One injection in 10 cc. of 
saline 
10 14.2 | 250,000 | One injection in 10 cc. of 
saline 
II 12.7 | 750,000 | One injection in 10 cc. of 
saline 
12 13.0 | 750,000 | One injection in 10 cc. of 
saline 
13 11.8 | 750,000 | Continuous drip in 500 cc. of 
saline (36 gtt./min.) 
14 13.7. | 750,000 | Continuous drip in 500 cc. of 
saline (36 gtt./min.) 


animal was sacrificed with an overdose of 
pentothal and an autopsy was performed. 
Fourteen dogs in all were used. 


RESULTS 


In each instance the obstruction of one of the 
iliac arteries was obtained. In the two control 
cases (dogs 4 and 5) there was no radiologic 
sign of increased obstruction nor was there any 
evidence of fresh secondary clot at autopsy. 
In twelve dogs trypsin was used in different 
amounts (50,000 Units and 750,000 Units) and 
in different concentrations (in 10 cc. of saline, 
one single injection and in 250 cc. of saline 
using a slow continuous drip over six hours). A 


*Enzar, the Armour Laboratories brand of highly 
purified crystalline trypsin for intravenous use, was 
supplied through the courtesy of Armour Laboratories, 
Kankakee, Illinois. 
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Fic. 2. Arrow points out location of embolus. Spasm 
is present in contralateral vessel. 


reduction in size of the clot was not noticed 
radiographically or at autopsy in any of these 
cases. In one case (dog 2) in which 50,000 Units 
of trypsin in 250 cc. of saline were infused by 
continuous drip over six hours, a small sec- 
ondary thrombus of about 4 mm. was found. 
Two dogs (11 and 12), in whom 750,000 Units 
of trypsin diluted in 10 cc. of saline were in- 
jected into the aorta, showed immediate signs 
of shock. In one the blood pressure, pulse rate 
and respirations returned to a normal range 
within thirty minutes after an intravenous 
infusion of a 1: 1000 solution of neo-synephrine® 
was started. The other case of shock was fol- 
lowed by cardiac arrest; cardiac massage had 
to be performed and recovery was eventually 
obtained. 


COMMENTS 


Trypsin does not have a rapid lytic effect 
upon hard organized thrombi in dogs. This 
finding confirms the investigations of Taylor 
et al. The favorable reports of its fibrinolytic 
effect in dogs and rabbits’ would appear to 
be based upon experiments in which soft 
thrombi were used. Our work and these experi- 
ments showed that the strength of arterial flow 
alone was sufficient to break up soft thrombi, 
and our study is based on hard thrombi. The 
intravascular clotting properties of trypsin 
and its effect on prothrombin have been 
described. In our study a secondary clot 
occurred in a dog in which a small amount of 
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trypsin was injected. Thus, it appears that in 
dilute doses; trypsin may initiate a clot. No 
clotting occurred with larger amounts of 
trypsin. 

Severe toxic reactions were obtained with 
one single injection of a large dose of enzyme. 
Smaller doses or the large dose in fractionated 
amounts were not followed by such toxic 
reactions. 

SUMMARY 


1. A new technic for producing experimental 
arterial embolism in dogs is described. 

2. The effect of the blood stream force on 
fresh and old clots is noted. 

3. The results of the intra-arterial adminis- 
tration of trypsin upon the experimentally 
produced emboli are reported. No lysis of clots 
was obtained in any of these experiments. 

4. If there is a fibrinolytic effect of trypsin 
on blood clots, it is not present in old clots in 
the aorta. 
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Vertebral Body Fusion for Ruptured 
Lumbar Discs 


A ROENTGENOGRAPHIC STUDY 


Racpu B. CLowarp, M.v., Honolulu, Hawaii 


sree body fusion for the treatment of 
ruptured lumbar intervertebral discs was 
first performed by the author in 1943. In the 
past ten years I have operated upon 427 pa- 
tients. Roentgenographic studies have been 
made on these patients from time to time, to 
determine the number of operations that 
resulted in fusion, the rate of fusion and the 
fate of the bone grafts. A careful clinical and 
roentgenologic follow-up study has been made 
on 354 of these patients (six months or longer 
after operation). Fusion of the spine as deter- 
mined roentgenographically has occurred in 


97 per cent of these patients. The immediate ~ 


reaction of the reader to this statement will 
most likely be: “‘that is impossible.” It is the 
purpose of this paper to present this material 
with a discussion of the indications, rationale 
and technic of the operation, and what happens 
to the bone grafts as determined by the 
roentgenogram. 


INDICATIONS 


Numerous unanswered questions continue to 
plague the surgeon in this field. “Which patient 
will be cured by simple disc removal and which 
patient will require spinal fusion? Should the 
patient undergo simple disc removal first and, 
if symptoms are not relieved, be subjected to a 
second operative procedure? Is the long period 
of ‘conservative’ therapy before and after 
operation justified’? The literature has been 
flooded with various answers which indicate no 
unanimity of thought on these questions.’ 

I believe strongly that: (1) once a disc is 
ruptured it will result in an abnormal joint of 
the spine which may eventually cause symp- 
toms; (2) since nature is unable to repair or 
completely compensate for loss of the nucleus 
pulposus, the patient has a greater opportunity 
of having a strong, painless lumbosacral spine 
if he undergoes a fusion operation than if he 
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does not; (3) a higher percentage of patients 
subjected to a fusion operation can be cured 
by fusing the vertebral bodies than by the con- 
ventional posterior type of operation (Hibbs or 
Albee); and (4) simple disc removal has been 
shown to cure only half as many patients as the 
operation of vertebral body fusion and therefore 
I perform this operation on all patients with 
ruptured lumbar discs. 


OPERATIVE PROCEDURE 


The technic of the operation for vertebral 
body fusion has been reported elsewhere.’ A 
brief description of the procedure is necessary, 
however, for proper interpretation of the roent- 
genograms. A bilateral partial hemilaminec- 
tomy is made including a removal of most of the 
articular facets. The facets are sacrificed to 
obtain the maximum exposure of the inter- 
vertebral disc; and since a much larger area 
of bone is, to be fused (vertebral bodies), 
their preservation is unnecessary. Special in- 
struments are used to retract the lumbar 
muscles, the dura and nerve root, and to 
spread apart or separate the vertebral bodies. 
Under direct vision subtotal removal of the 
disc, including the cartilaginous plates, is per- 
formed. The cortical surfaces of the vertebral 
bodies are chiseled off and several large bone 
plugs (full-thickness grafts obtained from the 
patient’s iliac crest or the bone bank) are 
driven forcibly between the vertebrae from 
each side of the dural sac. The dura and nerve 
root are covered with the ligamentum flavum 
and gelfoam.® The adjacent laminas, facets and 
spinous processes are decorticated and the 
posterior surfaces of the two vertebrae covered 
with a large quantity of fine bone crumbs to 
effect posterior interlaminar fusion. 

The ultimate goals of this operation are: 
(1) to remove all structures that could possibly 
encroach upon the nerve root; (2) to restore 
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and maintain the normal width of the inter- 
vertebral space and of the foramen; and (3) 
to arrest movements of only the pathologic 
joint by bony fusion. The latter is enhanced 
by combining posterior fusion with the verte- 
bral body fusion. How these goals have been 
realized is shown in the following review of 
roentgenograms. 

Vertebral Body Fusion. Of the 354 roent- 
genograms reviewed six months to ten years 
after operation, 343 or 97 per cent were as- 
sumed to show fusion. The roentgenographic 
criteria upon which the decisions were based 
were: (1) no movement of the fused joint with 
bending films (flexion and extension); (2) in- 
creased density of the interbody grafts with 
visible trabeculations extending across the 
intervertebral space; and/or (3) a solid bridge 
of bone overlying the lamina posteriorly. If two 
or more of these criteria were met, the spine 
was considered fused. If movement was sus- 
pected in the flexion and extension films, lateral 
bending films were taken. These were rarely 
needed, however. 

The rate of fusion was determined by com- 
paring immediate postoperative roentgeno- 
grams (one week) with those taken three to 
four months, and six months later. If the fusion 
was questionable, additional films were taken 
at three-month intervals thereafter. The vast 
majority of films obtained three to five months 
postoperatively filled the criteria for fusion. 
(Fig. 1C.) Retarded healing was observed in 
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1B iC 
Fic. 1. Anterior and posterior fusion for ruptured fourth lumbar disc. A, one week postoperatively. Note large 
quantity of bone “crumbs” over lamina and spinous processes. B, three weeks postoperatively. Fifty per cent 


of bone crumbs have disappeared. C, five months postoperatively. Vertebral body fusion well healed and posterior 
fusion bone absorbed. ; 


thirty-five patients. The average time for solid 
fusion was 4.2 months in 293 cases. 

Seven per cent of the interbody grafts failed 
to fuse. This was found to be due to absorption 
of the bone grafts. Over a period of six to 
fifteen months the large iliac plugs gradually 
melted away (losing their rectangular shape) 
and eventually disappeared, leaving a few 
calcified islands of bone in the interspace. 
(Fig. 2B.) The cause of this osteolytic process 
was not determined. All grafts were correctly 
placed with adequate opportunity to obtain 
revascularization from the raw cancellous 
surfaces of the vertebral bodies. The phenome- 
non was seen as often in the patients whose 
grafts were taken from their own ilium as those 
in which banked bone, preserved in plasma, 
was used. The absorption could not be 
attributed, therefore, to refrigerated bone. 
Excess weight-bearing was not considered 
a factor because five of the patients were slight 
of build (three females). The presence of an 
osteolytic enzyme in the patient’s body was 
considered an unlikely etiologic agent because 
two patients were operated upon twelve 
months and eighteen months later by the same 
technic and good interbody fusion was ob- 
tained the second time. Some etiologic factor 
other than osteolytic enzymes was suggested by 
the fact that nearly 40 per cent of the chip 
and crumb grafts placed posteriorly showed 
partial or complete absorption whereas only 
7 per cent of the interbody grafts absorbed. 
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Fic. 2. Non-union of anterior and posterior fusion. A, one week postopera- 
tively. Three large grafts (obtained from patient’s ilium) replacing fourth 
lumbar disc. Note bone crumbs over lamina. B, eight and a half months post- 
operatively. Patient never relieved of back pain. Interbody and posterior 
grafts have absorbed. Note narrowed interspace and subarticular sclerosis. 


The phenomenon of bone absorption is still 
unexplained. 

Many other interesting changes were ob- 
served in the roentgenograms as the grafts 
were followed to complete fusion. These in- 
cluded: (1) density of the graft; (2) reaction 
of the adjacent vertebral body to the graft 
(subarticular sclerosis); (3) the frequency with 
which the grafts retained their original size 
and maintained the same width of the inter- 
space as seen in the immediate postoperative 
films; (4) the cause of the graft settling with 
subsequent narrowing of the interspace; (5) 
osteophyte changes, increasing or decreasing 
in size; and (6) rate of absorption of residual 
pantopaque from the spinal canal. 

It has been difficult roentgenologically to 
apply the principles of “creeping substitution” 
and replacement to these interbody grafts in 
the early stages of fusion. Phemister'" 
in his classical publications stated: “ . . . only 
the unossified portion (of the graft) that is the 
periosteum, and medullary contents and the 
more superficially located osseous cells survive. 
The great bulk of the compact bone undergoes 
necrosis. The surviving osteogenetic cells pro- 
liferate, revascularization of the Haversian 
canals occurs, the old cortex is gradually 
resorbed and replaced by new bone.” Experi- 


mentally, then, the “dead” bone of the graft 
undergoes dissolution and absorption and is 
gradually replaced by new bone proliferating 
into the graft from the “live” bone. Roent- 
genographically such replacement first appears 
as an osteolytic process in which there is 
decrease in density of the grafts. Later an 
increased density of the graft occurs as new 
bone is carried into it by new blood vessels. 
Contrary to experimental findings, the iliac 
grafts in vertebral body fusion do not appear 
roentgenographically to undergo necrosis and 
absorb. In most cases they show first an in- 
creased density, observed in the roentgenogram 
taken at three to four months after operation. 
(Fig. 3A.) The graft usually appears denser 
than at the beginning. Gradual “‘decalcifica- 
tion”’ then occurs in the months and years that 
follow until the density of the graft and the 
adjacent vertebral bodies are uniform. (Fig. 
3B.) These changes have recently been clearly 
elucidated by Gordon and Ham,’ who followed 
day-to-day appearance of autogenous cancel- 
lous bone transplanted in both bony defects 
and in muscle. They agree with Phemister that 
the ultimate fate of the bone is resorption, but 
the chances of survival of the surface osteogenic 
cells and osteoblasts are greater in cancellous 
bone than in cortical bone. Its many surfaces 


971 


| Vertebral Body Fusion for Ruptured Lumbar Di 
2A 2B 
nd 
| 
“3 
> 


Cloward 


Fic. 3. Early case (1944) showing density of interbody graft. A, one month 
postoperatively. Graft has greater density at margins in contact with vertebral 
bodies. B, three months later. Uniform density of graft with trabeculae ex- 
tending into it. 


stimulate these cells of the host bone to grow 
into their midst and lay down new bone on 
their many surfaces. If the graft is placed in a 
medium with a good capillary bed to provide 
the surface cells with adequate tissue fluids, 
the cancellous bone of the graft serves a second 
function, i.e., that of setting up new centers 
of osteogenesis. This apparently occurs in the 
interbody grafts. They are placed between two 
large areas of raw cancellous bone and com- 
pressed tightly against these surfaces by weight- 
bearing. Invasion of the cancellous bone of the 
graft from above and below by new arterial 
capillaries and tissue fluids is followed rapidly 
by deposition of calcium salts and bony pro- 
liferation. Rapid bridging of new bone between 
the vertebral bodies across the bone graft 
occurs before sufficient time has elapsed for 
the cancellous bone of the graft to undergo 
necrosis and resorption. As new veins are 
formed and adequate circulation through the 
graft is established, the excess calcium deposits 
are gradually removed until the graft and the 
vertebral bodies have the same density. 

As a rule the interbody grafts maintain their 
size, shape and position in the interspace until 
healing is complete. This occurs more often 
when the graft has strong, healthy cancellous 
bone and a well defined (thick) cortical surface. 
The cortical bone is sufficiently strong to main- 
tain the width of the interspace until fusion 
occurs. The anterior and posterior width of 
the intervertebral space was measured in the 
lateral roentgenograms obtained three months 
or more after operation and compared with 
the preoperative films. The interspace was 
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found to have been increased in width as a 
result of the interbody grafts in 149 or 42 per 
cent of patients. The average increase in 
measurement was 4.7 mm. at the posterior 
and 3.6 mm. at the anterior edge of the inter- 
space.” In forty-three or 12 per cent the pre- 
and postoperative measurements were the 
same. 

Grafts which were soft, with fatty cancellous 
bone and a thin cortical surface, became com- 
pressed and subsequent narrowing of the inter- 
space occurred before fusion was complete. 
This type of bone obtained from a bone bank 
was secured from elderly or obese patients. 
When settling and compression of the bone 
grafts occurred, it was often considerable. An 
average of 4.4 mm. decrease in the width of 
the interspace was found, compared to the 
measurement obtained from the roentgeno- 
gram taken one week postoperatively. (Fig. 
2B.) This was observed in 112 patients (31 per 
cent). The identity of the “plug” with its 
cortical surfaces disappears after one to three 
years, and it is difficult to see where one verte- 
bral body ends and the adjacent one begins. 
(Fig. 4B.) 

Refrigerated bank bone preserved in blood 
plasma has been used in approximately one- 
half (203) of the patients.’ No difference what- 
ever in the behavior of the autogenesis com- 
pared to the preserved homogenous bone has 
been observed roentgenographically as to rate 
of fusion and percentage of fusions and absorp- 
tions. This would agree with the experimental 
work of Kiehn et al.!2 and more recently 
Sicard and Mouly'® on the viability of bone 
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Fic. 4. Vertebral body fusion. A, five and a half months postoperatively. Note 
wide interspace. B, eight years after fusion. Strong posterior as well as anterior 
fusion. Preoperative lipping of anterior margins replaced by straight line of 
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grafts preserved by refrigeration. Hass'* and 
Tucker™ have also reported viability of fibro- 
blasts and osteoblasts in refrigerated bone pre- 
served in plasma, using tissue culture and 
supravital stains. No autopsies have been done 
on those patients with interbody fusion, so the 
fate of the grafts has not been studied micro- 
scopically. However, as early as two and a half 
weeks after operation the grafts have been re- 
explored, chiseled into and found to bleed 
freely which indicates early vascularization. 
Increased density in the cancellous bone of 
the vertebral bodies adjacent to the bone graft 
is evident for the first few months after opera- 
tion. This is more pronounced in patients in 
whom the bone grafts absorbed. (Fig. 2B.) 
This density is thought to be a deposition of 
calcium as a “foreign body” reaction in the 
normal fusion, and adsorption in the non-union 
cases. As the fusion progresses, this increased 
opacity gradually disappears until uniform 
density of the two vertebral bodies and the 
grafts results. The rate at which this proceeds 
is extremely variable. Definite bony trabecula- 
tions have been observed extending through 
the grafts as early as five months, but twelve 
to eighteen months or more have elapsed 
before the subarticular sclerosis of the bodies 
has completely disappeared. (Fig. 5A.) 
Changes in the marginal osteophytes follow- 
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ing interbody fusion have been interesting. As 
early as 1948 it was observed that the large 
“eagle beak” spurs adjacent to the pathologic 
disc gradually decreased in density and finally 


disappeared following fusion of the vertebral 
bodies.'* This led to speculation on the etiology 
of the osteophyte. Two factors are believed 
responsible for its formation. Traumatic lacera- 
tion of the attachment of the anterior longi- 
tudinal ligament to the margin of the vertebral 
body stimulates the proliferation of cells from 
the periosteum into the hemorrhage.” Sec- 
ondary calcification follows. These “spurs” 
may be single or multiple and may completely 
bridge the interspace in one area following the 
contour of the longitudinal ligaments. They 
may occur in the presence of a normal intact 
disc. 

The second cause for osteophyte formation is 
“‘discogenic.”” With loss of the nucleus pulposus 
the interspace narrows and the disc bulges at 
its periphery with possible detachment of the 
longitudinal ligaments and the posterior annu- 
lus from the margins of the vertebral bodies. 
Bony periosteal proliferation then begins. 
Hadley" has described minute marginal frac- 
tures occurring due to close proximity of the 
adjacent bodies from narrowing of the inter- 
space. Healing of these fractures with excess 
bone formation develops the osteophytes. They 
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5A 
Fic. 5. Continued proliferation of bone within the interspace. A, interbody 
fusion three years postoperatively in a 260 pound athlete. Bone plugs were 
hardly visible immediately after operation. Roentgenogram shows continued 
bony proliferation beyond the graft, invading and replacing residual annulus. 
Interspace not narrowed. B, silver clip marks anterior extent of disc removal. 
Four years postoperatively, bone extending anterior to the clip. 


are often multiple or extend in a continual 
projection around the edge of the vertebral 
body.'7 Motion between the vertebrae with 
constant irritation is responsible for their con- 
tinued growth. When the vertebral bodies are 
fused and all movement is arrested, the mar- 
ginal osteophytes melt away and disappear.'* 
I have been informed by orthopedic surgeons 
that this seldom if ever occurs with the conven- 
tional posterior spinal fusions. This would 
indicate that motion between the anterior 
margins of the vertebral bodies has not been 
arrested by this type of spinal fusion. 

In some instances a bridge of new bone 
beneath the anterior longitudinal ligament has 
been seen to develop following the operation— 
a surgically induced osteophyte. These are ob- 
viously the result of a separation of the liga- 
ment from the margin of the vertebrae in the 
process of removing the disc. Subsequent 
proliferation of new bone from the periosteum 
occurs as described heretofore. Also, when the 
bone grafts do not reach the anterior extremity 
of the interspace, the organized hematoma 
which fills this space is invaded by osteoblasts 
and proliferation of bone can be seen extending 
into the area for years after the operation. 
(Fig. 5A.) 

Most of the residual pantopaque left in the 
spinal canal and observed over successive 
years will have disappeared within the first 
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six months. As much as 1 to 1.5 cc. have been 
shown to become radiologically non-visible 
within eighteen months, providing the oil 
remains mobile within the dural sac. This 
agrees with previous observations of absorp- 
tion, at a rate of 1 cc. per year.'® Residual oil 
not removed from the spinal canal seldom 
exceeds 1 cc. When small globules of panto- 
paque are still visible longer than eighteen 
months, they can be shown by head-down 
roentgenograms to be stationary. This indicates 
that the oil has become fixed by arachnoidal ad- 
hesion which retards or prevents its absorption. 

Posterior Fusion. The fate of the bone chip 
and crumb grafts placed over the decorticated 
lamina and spinous processes is different from 
the interbody grafts. In forty-nine or 14 per 
cent of the posterior fusions the bone chips 
absorbed and disappeared so completely as to 
be unidentifiable in the roentgenogram. This 
often occurred at a rapid rate, so that 50 per 
cent of the fine bone was not visible within 
three weeks and the remainder had disappeared 
within five months after operation. (Fig. 1B.) 
This could not be attributed to the use of a 
small quantity of bone because usually a gener- 
ous amount of bone fragments was removed 
from the patient’s spinous process and lamina 
as well as “‘left-overs” from the banked bone. 
These were ground up in a bone mill and packed 
over the decorticated laminas. 
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Vertebral Body Fusion for Ruptured Lumbar Discs 


In ninety-two or 26 per cent of patients the 
posterior fusion appeared weak, with very 
little new bone formation. A pseudarthrosis or 
break in the continuity of the posterior grafts 
would have occurred if it had existed alone 
without the interbody grafts. This was not ob- 


TABLE I 
ROENTGENOLOGIC RESULTS OF VERTEBRAL BODY FUSION * 


No. of 


Results 


Per cent 


Interbody Fusion 
328 
No fusion (bone absorbed) 26 
Posterior Fusion 

213 
“Weak” fusion | g2 
No fusion (absorbed) | 490 
Interbody and/or Posterior Fusion 


343 
11 


* Three hundred fifty-four patients were re-exam- 
ined: 162 from 1944 to 1951, and 192 from 1951 to 1954. 


served in those cases in which the associated 
interbody grafts were well fused. This was 
attributed to the “internal”’ fixation and arrest 
of motion between the vertebrae by the tight- 
fitting interbody grafts. They perform the same 
function as a back brace but with greater 
efficiency. Posterior grafts which did fuse and 
become strong required five to eight months 
before there was roentgenographic evidence 
of bony union, two to five months longer than 
the interbody grafts. 

In fifteen patients the anterior fusion ap- 
peared weak but the posterior fusion was 
strong. In a great many more (130) the poste- 
rior grafts had all or partially adsorbed but the 
interbody grafts were well fused. (Fig. 1.) In 
the majority, however, there was fusion both 
anterior and posterior to the spinal canal. 
(Fig. 4B.) By a combination of the three 
groups, bony fixation of the spine was accom- 
plished in 343 or 97 per cent of patients. The 
clinical results are the subject of another paper. 
Briefly, the poor results in relieving symptoms 
of back pain paralleled the roentgenographic 
findings: patients who showed poor or incom- 
plete fusions still had pain, whereas those with 
strong fusions were for the most part entirely 
symptom-free. (Table 1.) 
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SUMMARY AND CONCLUSIONS 


1. A series of 427 patients operated upon for 
ruptured intervertebral disc by vertebral body 
fusion has been reviewed. Postoperative exami- 
nation, clinical and radiologic, was made in 
354 cases. 

2. Four operations are performed by sur- 
geons for ruptured lumbar discs, namely, sim- 
ple disc removal, posterior fusion only, poste- 
rior fusion combined with disc removal, and 
vertebral body fusion (after complete disc 
removal) combined with posterior fusion. By 
the latter procedure 15 to 40 per cent more 
patients have been permanently relieved of all 
symptoms than was possible when the author 
used the other operations. 

3. This high percentage of cures is attributed 
to: (1) removal of all potentially painful soft 
tissues which contain nerve elements, i.e., the 
facet capsule and the posterior annulus; (2) 
adequate decompression of the nerve roots by 
removing all disc tissue and bony osteophytes 
which encroached upon them; and (3) the 
width of the intervertebral space and size of 
intervertebral foramen is restored with inter- 
body grafts and only the one pathologic joint 
is fused in the normal position. 

4. Interesting changes in the vertebrae and 
the bone grafts seen in the roentgenogram are 
discussed. They include density of the grafts 
as the fusion progresses, subarticular sclero- 
sis of vertebral bodies, changes in the osteo- 
phytes and absorption of residual intraspinal 
pantopaque. 

5. Refrigerated banked bone preserved in 
blood plasma was used for grafts in 203 of the 
427 patients. No difference in rate of fusion or 
behavior of the grafts could be detected in the 
two groups. 

6. Roentgenologically verified fusion oc- 
curred in three to five months, the average 
time necessary for the interbody grafts to fuse. 
Solid interbody fusion was found in 328 or 
93 per cent of patients. Failure of fusion 
in twenty-six (7 per cent) was due to ab- 
sorption of the grafts, the cause of which was 
undetermined. 

7. Bone placed posteriorly in the inter- 
laminar operative defect fused in 60 per cent 
of cases, was weak in 26 per cent and com- 
pletely absorbed in 14 per cent. Time re- 
quired for roentgenographically verified poste- 
rior fusion was five to eight months. 
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8. Evidence of fusion of either the interbody 
grafts or the posterior grafts or both was 
demonstrated roentgenographically in 343 or 
97 per cent of patients. 

g. Surgeons have admitted for many years 
that the ideal operation for fixation of the 
spine, mechanically efficient, would be one in 
which the bodies of the vertebrae are fused. 
With this operation one would anticipate 
more rapid fusion with less chance of failure 
and a higher percentage of symptom-free pa- 
tients. The roentgenographic study presented 
has substantiated these expectations. 
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Benign Peripyloric ‘Tumors 


REPORT OF FOUR CASES, WITH REVIEW OF THE LITERATURE 


MaxweELt Borow, M.D. AND ELtiott S. Hurwitt, M.p., New York, New York 


From the Surgical Division, the Montefiore Hospital, 
New York, New York. 


— tumors of the proximal portion of 
the duodenum and prepyloric area of the 
stomach have been completely overshadowed 
by the frequency of peptic ulceration and 
carcinoma in this area. The relative incidence 
of peptic ulceration to benign space-occupying 
lesions is such that the latter are almost never 
recognized clinically, and it is only following 
roentgenologic examination that the diagnosis 
may be suspected. During the past several 
years there have been numerous reports of 
benign tumors occurring in the peripyloric 
region. In all probability this is a reflection of 
the development of roentgenology. An appre- 
ciation of the true nature of such lesions will 
permit the surgeon to perform an appropriate 
local excision rather than a radical operation 
under the mistaken diagnosis of malignancy. 

The majority of benign tumors in the pre- 
pyloric region are adenomatous polyps. Pro- 
lapsed gastric mucosa may simulate a polyp 
radiographically. Recent experience in a rela- 
tively short period of time with four benign 
peripyloric tumors, none of which conformed 
with the ordinary polyp, has stimulated this 
survey. These tumors are probably more com- 
mon than might be inferred from the reported 
cases. A review of the literature revealed no 
published statistics concerning the incidence 
of benign lesions in this area. Since most of 
the tumors to be discussed were found in the 
proximal duodenum, statistics on small bowel 
tumors should serve to illustrate the relative 
incidence of these lesions. 

After reviewing 11,500 autopsies and 45,000 
surgical specimens Raiford! in 1932 reported 
an incidence of 0.16 per cent of small bowel 
tumors. Buckstein? noted an almost identical 
incidence after reviewing 22,800 autopsies at 
Bellevue Hospital. In both series most of the 
lesions occurred at either end of the small 
bowel. In 1945 Hoffman and Grayzel* re- 
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examined 70,000 surgical specimens and autop- 
sies and encountered fourteen benign duodenal 
tumors. They did not give a pathologic break- 
down of these lesions but did mention that 
adenomas were the most common. More 
recently, Ebert and associates‘ presented eight 
cases of benign duodenal tumors, representing 
an incidence of 0.32 per cent. In this series 
there were three argentaffinomas, two lipomas, 
two neurofibromas and one leiomyoma. 

Of the four cases to be presented, leiomyoma 
of the first portion of the duodenum was 
encountered in two patients. In one of these a 
gastric leiomyoma was also found. Adenoma of 
Brunner’s glands and a prepyloric pancreatic 
rest comprised the lesions in the other cases. 


CASE REPORTS 


Heterotopic Pancreas 


Case 1. I. W. (Montefiore Hospital No. 
58134) was a fifty-seven year old white man 
who had been under observation for several 
months because of vague abdominal cramps 
occurring in the morning before breakfast 
and partially relieved by food. There had been 
no other symptomatology. Physical examina- 
tion and laboratory studies, including blood 
counts and stool examinations for occult 
blood, had been normal. Two gastrointestinal 
radiographic studies revealed a_ persistent 
circumscribed filling defect in the prepyloric 
region. In the center of this defect there was 
an indentation of barium which suggested a 
central cavity within the mass. Because of 
this roentgenologic finding the diagnosis of an 
aberrant pancreatic rest was suggested, al- 
though a gastric polyp was considered more 
likely. 

An exploratory laparotomy was carried out 
on January 6, 1954. Careful palpation of the 
stomach and proximal duodenum revealed no 
mass. Gastrotomy was done and a nodule 
measuring 3 mm. in diameter was found on the 
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Fic. 1. Case 1. Radiographic and histologic hh with prepyloric dhiaienh pancreas, 
Hematoxylin and eosin stain: C, X 24; D, X 250. 


anterior-inferior wall of the stomach in the 
prepyloric region. Examination of the tumor 
showed it to be submucosal, with a minute 
mucosal-lined central cavity. Following a frozen 
section report that there was no evidence of 
malignancy, wedge resection of the mass was 
performed. The patient’s postoperative course 
was uneventful and he was discharged from the 
hospital on the eighth postoperative day. There 
has been no recurrence of symptoms. 
Microscopic examination disclosed a well 
circumscribed island of normal-appearing pan- 
creatic tissue in the submucosa. No islet cells 
of Langerhans were seen. Around the focus of 
pancreatic acini were several dilated ducts 
lined with columnar epithelium. (Fig. 1.) 
Comments. The incidence of heterotopic 
pancreas has varied widely in different reports. 
In 1,970 autopsies Duff and co-workers® found 
an incidence of 1 per cent. Feldman and Wein- 
berg,® on the other hand, reported an incidence 
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of 13 per cent in 410 consecutive necropsies 
with multiple sections of the duodenum. 
Barbosa, Dockerty and Waugh’ noted this 
ectopic tissue in one of every 500 operative 
abdominal cases at the Mayo Clinic. Pancreatic 
rests are most commonly seen in the prepyloric 
area of the stomach and proximal duodenum. 
Feldman’ found that 27 per cent of pancreatic 
rests occurred in the stomach and that an 
equal percentage was present in the duodenum. 
These figures were confirmed by Barbosa in 
his review of the literature. However, Duff and 
his co-workers, and Feldman and Weinberg 
found that in their respective series over 
80 per cent of the pancreatic nodules occurred 
in the duodenum. 

Other less common sites for these rests are 
small bowel and its mesentery, Meckel’s 
diverticulum and other intestinal diverticula, 
the umbilical region and along the pancreatic- 
biliary tree. In children the most common 
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location is said to be within a Meckel’s diver- 
ticulum. It is more likely that the frequency of 
location is the same in children as in adults 
but that most rests remain asymptomatic. 
The rest in a Meckel’s diverticulum may be 
detected earlier in life because of symptoms 
referable to the diverticulum. 

The origin of aberrant pancreatic tissue is a 
controversial subject. The theory most widely 
subscribed to is that the heterotopic pancreas 
represents a developmental alteration. Em- 
bryologically the pancreas is formed by the 
fusion of two anlages which arise by budding 
from the duodenum. In this anomaly it is 
believed that the ventral anlage fails to migrate 
to the right and posterior to the duodenum to 
fuse with the dorsal anlage. This may explain 
why the duodenum and stomach are the most 
common sites for these rests. Others believe 
that pluripotential intestinal epithelium may 
be scattered throughout the abdominal cavity 
in the embryo and give rise to pancreatic rests. 
A similar situation exists with lower forms of 
animal life where the pancreas is not a localized 
organ but is distributed along the gastroin- 
testinal tract. A third theory is that these rests 
arise from gastric mucosa which, due to 
chronic inflammatory reaction, has undergone 
metamorphosis to become pancreatic tissue. 

Grossly these aberrant rests are firm yellow 
masses varying in size from 2 mm. to 5 cm. in 
greatest diameter. A morphologic feature which 
was common to all five cases reported by 
Benner® as well as many cases recorded by 
other observers was a centrally located crater 
or indentation in the tumor, which was lined 
with mucosa. This finding was also noted in 
the present case. As mentioned by Benner, 
umbilication in pancreatic rests may prove to 
be relatively diagnostic of the lesion. This 
would be of practical importance to the surgeon 
since the literature already contains reports in 
which aberrant pancreatic tissue was mistaken 
for carcinoma and a radical operation was 
performed. 

Histologically these tumors are usually 
similar to normal pancreas, with acini forming 
lobules and with ducts. In many instances the 
ducts collect and drain pancreatic secretions 
into the lumen of the bowel or stomach. Islet 
cells are said to be present in 33 per cent of 
cases. Approximately 60 per cent of these 
tumors lie in the submucosa and 25 per cent 
in the muscular layer.!° Muscle invasion is a 


characteristic of this tumor and does not imply 
carcinoma. 

Heterotopic pancreatic tissue in the stomach 
is usually asymptomatic and is found inci- 
dentally following radiographic examination. 
The usual symptomatology when present is 
epigastric distress which is similar to the 
distress from peptic ulceration. For this reason 
these lesions are most often confused with a 
gastric polyp, peptic ulcer or malignant tumor. 
Occasionally, however, secretion of the pan- 
creatic enzymes may cause peptic ulceration 
resulting in severe hemorrhage. In addition, a 
polypoid pancreatic tumor may cause inter- 
mittent pyloric obstruction. 

These lesions are best treated by local ex- 
cision, even if asymptomatic, in order to avoid 
complications such as hemorrhage or obstruc- 
tion. The surgeon must be alerted to the pres- 
ence of ectopic pancreas so that radical surgery 
will not be performed needlessly. 


Leiomyofibroma 


Case u.* A. R. (Montefiore Hospital 
No. 65502), a fifty-three year old white man, 
was well until three months prior to admission 
when he began experiencing nausea and 
progressive weakness. His physician prescribed 
antispasmodics and antacids which relieved 
his symptomatology for about two months. 
Three weeks before admission he began to 
vomit immediately after eating and noted 
increasing pallor. No hematemesis or melena 
was noted. 

Physical examination and laboratory data 
were normal except for a hemoglobin of 9.5 gm. 
and a hematocrit of 35 per cent. Stool examina- 
tions for blood were negative. Two gastro- 
intestinal x-ray series revealed a constant 
spherical filling defect approximately 1 cm. in 
diameter on the greater curvature of the duo- 
denal bulb near the fornix. 

An exploratory laparotomy was performed 
on January 20, 1954. A 1 cm. circumscribed 
mass was found in the first portion of the 
duodenum. This tumor was submucosal and 
no ulceration of the overlying mucosa was 
noted. In addition to the duodenal tumor, a 
pedunculated mass measuring 1 cm. in diam- 
eter was found in the antrum of the stomach 
near the greater curvature, and the left kidney 
was believed to be enlarged. Both tumors were 


* The authors are indebted to Dr. George Gerst for 
permission to include this case. 
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D, X 250. 


excised locally following frozen sections indica- 
tive of benign lesions. The patient’s post- 
operative course was uneventful and he was 
discharged on the thirteenth postoperative 
day. He returned several months later for a 
genitourinary evaluation and underwent a left 
nephrectomy for hypernephroma on June 15th. 

Microscopic examination of both tumors 
revealed them to be leiomyofibromas of the 
stomach and duodenum. (Fig. 2.) 

Case ut. F. P. (Montefiore Hospital No. 
64430) was a fifty-nine year old white woman 
who, four months prior to admission, experi- 
enced the first of several syncopal attacks 
associated with substernal pain. Three weeks 
before admission she had had a bowel move- 
ment of jet black stool. Physical examination 
on admission revealed a pale but well nourished 
woman. Blood pressure was 115/80, whereas 
two years previously it had been 200/100. 
Pulse rate was 96. A grade 11 systolic murmur 


Fic. 2. Case u. Leiomyofibroma of duodenum. Hematoxylin and eosin stain: C, X 24; 
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was heard over the apex with no transmission. 
The abdominal examination was normal. 

On admission the patient’s hemoglobin was 
7 gm., with a hematocrit of 22 per cent. 
Because the patient had always bruised easily, 
a complete blood examination was done and 
found to be normal. An electrocardiogram 
demonstrated an old healed myocardial infarct. 
All x-rays were normal except for two gastro- 
intestinal series which demonstrated a circum- 
scribed radiolucent area just beyond the apex 
of the duodenal bulb. 

Following replacement of blood an explora- 
tory laparotomy was performed on December 
31, 1953. A tumor measuring 2 cm. in diameter 
was found projecting from the anterolateral 
wall of the superior portion of the second part 
of the duodenum. A duodenotomy was per- 
formed and the tumor excised after frozen 
section had shown it to be benign. 

Six hours postoperatively the patient began 
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Fic. 3. Case 
D, X 250. 

to have hematemesis. This persisted; and 
after a sixteen-hour trial of conservative man- 
agement, during which time the blood pressure 
had been maintained with blood replacement, 
the patient was re-explored. The duodenotomy 
closure was intact and there was no evidence 
of intramural hemorrhage or intraperitoneal 
bleeding. The stomach and most of the small 
bowel were filled with blood. The duodenotomy 
was reopened, and bright red blood could be 
seen coming from the duodenal incision al- 
though no definite bleeding site could be 
found. The duodenum was closed using a con- 
tinuous mattress suture through all layers 
followed by a seromuscular inverting suture. 

At the completion of surgery the patient 
did not respond and it became apparent that 
she was in coma with complete flaccid paralysis. 
She died six hours later. At autopsy no bleeding 
site could be found to explain the hemorrhage. 
The brain appeared normal except for moderate 
cerebral edema. The surgical specimen con- 
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sisted of a leiomyoma of the duodenum with 
ulceration of the overlying mucosa. (Fig. 3.) 

Comments. In the gastrointestinal tract 
leiomyomas are most frequently seen in the 
stomach. Although they are being reported 
with increasing frequency in the small bowel, 
they are exceedingly uncommon in the duo- 
denum. The first report of a duodenal leiomy- 
oma is credited to Hoffmeister'! who in 1935 
locally excised this tumor and performed a gas- 
troenterostomy. In 1952 Straus and O’Kane"” 
reviewed the literature and found a total of 
fifteen cases which had been recorded. They 
added one of their own to this list. An addi- 
tional case has been referred to herein,‘ and 
Campbell and Young'® have reported two 
more. 

Most leiomyomas are single and grow sub- 
mucosally. They may grow toward the lumen 
but usually grow away from it. Nevertheless, 
friability and ulceration of the overlying 
mucosa often lead to bleeding which is the 
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usual presenting symptom. In addition to 
bleeding these tumors may cause obstruction if 
large enough, or may mimic an ulcer syndrome. 

In Case 11 the duodenal tumor was just 
distal to the pylorus and was probably causing 
intermittent pyloric obstruction as suggested 
by the patient’s symptomatology. Although 
pallor and weakness were also presenting com- 
plaints and the hemoglobin was 9.5 gm. on 
admission, the mucosa ove-lying either tumor 
was not ulcerated. This suggested that the 
blood loss was due to other disease. This was 
confirmed by the finding of a renal tumor which 
led to a second operation. The presence of two 
leiomyomas is of interest in that these lesions 
are usually solitary. The subject of leiomyomas 
of the stomach has been extensively reviewed in 
the past and will not be discussed in this 
article. 

In Case 11 there was at least one episode of 
severe bleeding preoperatively; this required 
3,000 cc. of blood replacement before the 
patient was ready for surgery. At operation 
the tumor was easily identified and excised 
following duodenotomy. The duodenum was 
closed with a continuous Connell suture of 
chromic catgut, followed by a second sero- 
submucosal interrupted silk layer. Why this 
patient bled so profusely following surgery was 
difficult to understand. After observing her for 
sixteen hours, during which time she received 
3,500 cc. of blood, she was re-explored. It was 
obvious that the bleeding was coming from 
the duodenotomy and was all intraluminal. 
Bleeding of such magnitude from a duodenot- 
omy, particularly where the incision is in the 
lateral and relatively avascular portion of 
bowel, is very rare and has not been encoun- 
tered before in this hospital. It must be assumed 
that the source of bleeding was a submucosal 
vessel which had not been caught in the 
hemostatic suture. The death of this patient 
was attributed to cerebral anoxia which most 
likely occurred during a four-minute period of 
hypotension during the second operation. This 
would explain the cerebral edema found at 
autopsy. 


Adenoma of Brunner’s Glands 


Case tv. A. R. (Montefiore Hospital No. 
56692) was a sixty year old white man who had 
enjoyed good health until three days prior to 
admission, when he noted melena. The tarry 
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stools persisted, and on the day of admission 
he fainted. Past history revealed that he had 
had one previous episode of melena approxi- 
mately four months previously. This had 
lasted several days and had subsided spon- 
taneously. He was admitted to the hospital 
on January 15, 1952. 

Physical examination revealed a well nour- 
ished, well developed man who appeared quite 
pale and weak. The liver could be palpated 
1 fingerbreadth below the costal margin and 
was slightly tender. No other masses or ab- 
dominal tenderness were noted. Abnormal 
laboratory findings included a hemoglobin of 
7.8 gm., hematocrit of 19 per cent and stool 
guaiac test of 4 plus. Gastric analysis revealed 


exaggerated and prolonged free and total acid 


curves. From a fasting level of 27 units of free 
acid and 65 units of total acid there was, 
following a test meal, a maximum rise at the 
end of one hour to 100 units of free and 
140 units of total acid. At the end of three 
hours the curves were still elevated. Gastro- 
intestinal x-ray series demonstrated a markedly 
deformed duodenal bulb with two ulcer craters 
along the mid-portion of the lesser curvature 
of the bulb. 

After 3,500 cc. of blood were administered, 
an exploratory laparotomy was performed on 
January 29th and the bulb of the duodenum 
was found to be greatly dilated, measuring 
5 cm. in diameter. Duodenotomy was per- 
formed and a 3 by 4 cm. polypoid mass was 
found attached to the posterior wall of the 
duodenum at the junction of the first and 
second portions. Polypectomy was performed 
following a frozen section. The patient’s post- 
operative course was uneventful and he was 
discharged nine days postoperatively; his 
symptoms have not recurred. 

Microscopic sections illustrated a nodular 
adenomatous overgrowth of Brunner’s glands 
underlying normal duodenal mucosa. The 
glandular organization was normal histo- 
logically and reproduced that which is seen in 
more conventional locations. (Fig. 4.) 

Comments. The most common tumor of the 
small bowel is the adenoma. Approximately 
25 per cent of all small bowel adenomas are 
found in the duodenum.'* Among sixty-six 
benign tumors of the duodenum collected in 
1945 by Hoffman and Grayzel*® there were 
twenty-eight adenomas (13.8 per cent). Of 
these twenty-eight adenomas, seven were 
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Fic. 4. Case 1v. Adenoma of Brunner’s gland. Hematoxylin and eosin stain: C, x 14; 
D, X 250. 


adenomas of Brunner’s glands. To date there 
have been about sixty-six cases of adenoma 
of Brunner’s glands reported in the world 
literature. 

As is true of neoplastic processes, the 
etiology of these adenomas is unknown. There 
is accumulating evidence to suggest that under 
the stress of chronic inflammation the glands 
of Brunner may undergo hyperplasia and 
eventual adenomatous formation. This theory 
was first advanced by Cattell and Pyrtek™ in a 
review of the literature in 1949. Another theory 
which is gaining prominence stems from the 
finding that hyperplasia or adenoma of Brun- 
ner’s glands is often associated with gastric 
hyperacidity. It is believed that these adenomas 
form part of a protective phenomenon against 
the gastric hyperacidity..6 This theory is 
supported by the investigations of Florey and 
Harding,” who showed that the passage of 
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hydrochloric acid over the duodenum pro- 
duced a marked increase in the amount of 
duodenal secretion as well as a depletion of the 
mucin content of the glands. They also demon- 
strated that the duodenum possessed a greater 
resistance to peptic ulceration than the re- 
mainder of the small bowel. It was their con- 
clusion that the alkaline secretion of Brunner’s 
glands protected the duodenal mucosa from 
damage by the gastric juices. However, it 
should be noted that no free hydrochloric acid 
was found in the stomach of one of the two 
patients with adenomas of Brunner’s glands 
described by Briggs and Roberts.'® 

Tumors of Brunner’s glands occur with 
decreasing frequency from the pylorus down 
to the ligament of Treitz. This distinction is 
identical with the distribution of normal 
Brunner’s glands, which are most numerous 
near the pylorus and almost non-existent at 
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the duodenal-jejunal junction. Morphologically 
these adenomas usually vary in size from 1 mm., 
to 2-3 cm. and tend to assume a sessile type 
of growth. They rarely achieve great size and 
always appear to be sharply demarcated. 
Microscopically they are composed of an 
orderly arrangement of regular glands lined by 
columnar cells with abundant cytoplasm and 
basally located nuclei. 

Mention must be made of the confusion in 
the literature in differentiating between hyper- 
plasia and adenoma of Brunner’s glands. Many 
authors list the adenoma as the most common 
benign duodenal tumor, and Bockus" states 
that over 50 per cent of duodenal adenomas 
occur in Brunner’s glands. Robertson,” on the 
other hand, believes that the majority of the 
so-called adenomas are really hyperplasias. 
These two entities are easily confused because 
both tend to be sessile and to show an increase 
in the glandular elements. The hyperplastic 
nodules, however, are not encapsulated and do 
not have a central stalk. 

Symptoms produced by these tumors are 
similar to those of lesions already discussed, 
namely, melena, obstruction and_ ulcer-like 
symptoms. A diagnosis cannot be made until 
a gastrointestinal radiographic series is per- 
formed. According to Golden?! a vacuolated 
filling defect in the duodenum is most sugges- 
tive of an adenoma. The presence of gastric 
hyperacidity with the duodenal x-ray findings 
would strongly suggest adenoma of Brunner’s 
glands. 

It is estimated that 6.6 per cent of all small 
bowel adenomas become malignant.?? Never- 
theless, there has been no proved instance of 
carcinoma arising from Brunner’s glands. 
Stewart and Lieber®* in 1937 reviewed the 
literature and found 104 cases of primary 
carcinoma of the duodenum. Three of these 
cases may have arisen from Brunner’s glands 
but the evidence is questionable. It therefore 
seems likely that the risk of malignancy from 
these lesions is minimal, if at all. The treatment 
of choice for these tumefactions is local excision 
followed with frozen section. 


SUMMARY 


Four case reports of peripyloric tumors have 
been presented, with a review of the literature 
for each pathologic type. Two of the cases were 
leiomyomas of the first portion of the duo- 
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denum. The other two were adenoma of 
Brunner’s glands and a prepyloric pancreatic 
rest. It has been pointed out that benign 
tumors in this region are more frequent than 
the literature would indicate. These tumors 
may manifest themselves with the same symp- 
tomatology as a peptic ulcer, adenomatous 
polyp, prolapsed gastric mucosa or carcinoma, 
and the differential diagnosis may not be made 
even after thorough roentgenologic examina- 
tion. The treatment of choice is local resec- 
tion following a frozen section to rule out 
malignancy. 
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Traumatic Diaphragmatic Hernia 


Cuar.es F. SCHNEIDER, M.D., Radford, Virginia 


From the Veterans Administration Center, Biloxi, 
Mississippi. 


RAUMATIC diaphragmatic hernias are being 
grvninetr with increasing frequency in 
consequence of highway and other violent 
accidents. Not uncommonly the trauma to the 
diaphragm may be initially overshadowed by 
severe concurrent injuries. The diaphragmatic 
hernia may then escape detection until some 
later date when visceral strangulation occurs. 
The converse is also true. A patient may 
present himself with symptoms of obstruction 
of the gastrointestinal tract; and unless care is 
taken to elicit a history of previous trauma, the 
diagnosis of diaphragmatic hernia may not be 
entertained. The two cases to be presented 
illustrate these pitfalls. 

The review of a large reported series®%!! 
reveals that penetrating wounds are the most 
frequent etiologic factor, with stab and gun- 
shot wounds predominating. Shell fragment 
wounds are prevalent in wartime. Closed 
trauma due to thoracic contusion, or crushing 
abdominal injury, is becoming of greater im- 
portance as high-speed automobile accidents in- 
crease. A fall from a height rarely produces 
diaphragmatic injury. Inflammatory necrosis 
of the diaphragm secondary to a subdiaphrag- 
matic abscess or an intrathoracic drainage tube 
may be a cause of a ruptured diaphragm. 
Postoperative herniation following incision of 
the diaphragm has been reported.!! 

The embryology and anatomy of the dia- 
phragm are of significance in the congenital 
and acquired types of hernia, but are of little 
value in predicting the location of a traumatic 
defect which need not conform to the sites of 
potential weaknesses. Only about five per cent 
of traumatic diaphragmatic hernias occur on 
the right due to the splinting action of the 
adjacent liver but, when encountered, these 
right-sided defects are usually very large, 
allowing the liver and sometimes the colon to 
enter the right thoracic cavity. The left dia- 
phragm is involved in the great majority of 
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cases and subsequent discussion will be limited 
to left-sided lesions only. 

Herniation does not always occur imme- 
diately after injury. Of the twenty-eight cases 
reported by Hughes et al.,!! hernias developed 
in twenty-three immediately after injury while 
in five cases it appeared at a later date. When 
the diaphragm is injured the ensuing events are 
unpredictable and dependent upon various 
factors which include the site and size of the 
defect, the relative position of the viscera, the 
interplay of positive and negative pressures, 
and subsequent stresses and strains. For this 
reason Carter et al.,* in a masterful presenta- 
tion of the subject, divided the symptomatology 
and diagnostic signs into three phases. First, 
that immediately following the accident; 
second, that of the interval; and third, the 
phase of obstruction and strangulation. During 
the first phase concomitant injuries may ob- 
scure that of the diaphragm which at the time 
may be relatively insignificant. This is espe- 
cially true in small penetrating wounds in 
which hemothorax or damaged thoracic and 
abdominal viscera predominate. The dia- 
phragmatic defect may then be plugged by 
omentum. This is a frequent occurrence and 
may prevent visceral herniation for the mo- 
ment; however, the stage is set for future 
trouble since the margins of the defect in the 
diaphragm are prevented from healing, render- 
ing the site vulnerable to future stresses. The 
closed or non-penetrating diaphragmatic in- 
jury results from a sudden compression of the 
thorax or abdomen producing a bursting force. 
The resulting rent is usually a large one, ex- 
tending radially from the region of the eso- 
phageal hiatus across the dome to the costal 
attachments. At times the costal fibers may 
even be torn away from the thoracic wall. Such 
a severe injury should be expected to produce a 
huge herniation with immediate symptoms of 
respiratory and cardiac embarrassment, pain 
and shock.? 

On admission the physical examination re- 
vealed an extremely well developed and well 
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nourished young man who was cooperative and 
well oriented. He appeared acutely ill, anxious 
and complained of pain in the left upper ab- 
domen. The temperature was 37° C., pulse 80, 
respiration 20 and blood pressure 128/78. The 
entire physical examination was essentially 
within normal limits with the exception of 
exquisite tenderness in the left upper quadrant 
of the abdomen, splinting of the left thorax 
and a fullness in the epigastrium. There was 
no muscle spasm or rebound tenderness. Peri- 
staltic sounds were infrequent. Rectal exami- 
nation was negative except for the presence of 
internal hemorrhoids. 

The initial hemogram revealed a white blood 
count of 10,600 with 77 per cent neutrophils. 
The red blood count was 4,500,000 with 
14.3 gm. of hemoglobin. Urinalysis and the 
blood Kahn reaction were negative. A roent- 
genogram of the thorax taken in the upright 
position on admission (Fig. 1) was reported as 
follows: “‘There is an abnormality in the left 
base. The outer two-thirds of the left dia- 
phragm shows marked doming. A gas filled 
loop of the colon fills this area. The wall above 
the gas filled loop is rather thicker than that 
expected if this consisted entirely of the colonic 
wall. This domed area fuses into the diaphragm 
on the medial side in a wide obtuse angle. The 
general appearance is more that seen with 
congenital defect than of an acute herniation 
of the colon through a defect in the diaphragm.” 
Further roentgenographic views in the upright 
and supine positions revealed moderate gaseous 
distention of the transverse colon (Fig. 2) and 
small collections of gas and fluid in loops of small 
bowel in the right lower quadrant. 

Following these initial x-rays, a Cantor tube 
was inserted into the stomach and another 
roentgenogram was obtained. This revealed 
that the stomach was entirely within the 
abdominal cavity. Diagnosis of traumatic 
diaphragmatic hernia with an obstruction of 
the colon was suspected. The patient was given 
intravenous fluids, started on gastric suction 
and the left phrenic nerve was injected at a 
point just above the clavicle with 4 cc. of 
I per cent xylocaine. This produced consider- 
able relief of pain and the patient fell asleep. 

On the following morning the patient again 
complained of pain. Further roentgenograms 
revealed that obstruction had not been relieved 
and there was increasing distention of the 
transverse colon and distal small bowel loops. 
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At this time an old thoracic roentgenogram 
was discovered in the files under this patient’s 
name. Upon further questioning, the patient 
recalled and admitted having had a knife 
wound of the left chest eighteen months pre- 
viously. The knife had entered the left chest 
in the ninth interspace at the anterior axillary 
line, resulting in a wound which sucked and 
bubbled with respirations. He was taken to a 
small community hospital where he remained 
in bed for two days, receiving no specific treat- 
ment or diagnostic studies. He was then dis- 
charged and returned home. Pain in the left 
chest, especially with respiratory efforts, per- 
sisted for approximately one week. Two weeks 
after his injury he was seen in the admission 
department of this hospital. At that time he 
complained only of having had the stab wound 
but all his symptoms had subsided. A single 
postero-anterior roentgenogram of the thorax 
was made which was reported as showing 
“slight elevation but normal contour of the 
left diaphragm with slight pleural thickening 
and blunting of the left costophrenic angle.” 
(Fig. 3.) There appeared to be no reason for 
admission and he subsequently had no further 
difficulty for eighteen months. 

Re-examination of the patient in the light 
of this history revealed an almost imperceptible, 
2 cm. scar in the left ninth interspace along the 
anterior axillary line. He was then taken to 
the operating room and under endotracheal 
anesthesia the left thorax was entered through 
the bed of the tenth rib in order to avoid the 
area of the previous knife wound. Exposure 
was excellent, revealing a huge mass of omen- 
tum and a large distended loop of colon pro- 
truding through a circular, 5 cm. defect in the 
anterior portion of the left diaphragm. The 
omentum was densely adherent to the edges of 
the defect and a long, thick tongue of omentum 
extended upward and was firmly attached to 
the anterior thoracic wall immediately beneath 
the scar of the old knife wound. The adherent 
omentum was dissected free from the lateral 
edges of the defect and the diaphragm was 
opened widely. The phrenic nerve was then 
crushed with a hemostat just above the dia- 
phragm. The incarcerated loop of colon, identi- 
fied as the splenic flexure, was somewhat dusky 
but rapidly assumed a normal color upon open- 
ing the thickened fibrotic edge of the dia- 
phragmatic defect. No other abnormality was 
found upon exploration of the upper abdominal 
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Fic. 1. Case 1. Incarcerated loop of colon protruding through left diaphragmatic defect. 
Fic. 2. Same case. Distended colon proximal to obstructing herniation. 
Fic. 3. Same case. Minimal findings shortly after a knife wound of the left chest eighteen months previously. 


Fic. 4. Same case. Roentgenogram following reduction of the left hernia and repair of the defect. The left 
diaphragm is elevated due to phrenic nerve crush. 
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organs through the opened diaphragm. The 
repair of the defect was accomplished by over- 
lapping the posterior and anterior leaves 
employing two rows of No. oo silk mattress 
sutures and a row of simple pleuralizing sutures 
at the edge. The chest cavity was irrigated 
with saline, the lung completely expanded and 
the chest tightly closed in layers with inter- 
rupted sutures of Nos. oo and ooo silk. The 
patient received 1,000 cc. of whole blood during 
the procedure. 

Upon physical examination, dullness or areas 
of tympany will be present over the left lower 
thorax and there may be a shifting of the 
mediastinum to the right. The distinctive 
physicial sgns listed by Gibson’ over twenty- 
five years ago are: (1) diminished excursions of 
the thorax; (2) impairment of resonance; (3) 
the absence of the Litten diaphragm phenom- 
enon; (4) adventitious sounds in the chest; (5) 
cardiac displacement and (6) circulatory col- 
lapse. Patients who recover from the acute 
injury may subsequently have few or no symp- 
toms if the diaphragmatic defect is occluded 
by omentum or by a solid viscus such as the 
spleen on the left or the liver on the right. The 
partial protrusion of a portion of stomach or a 
loop of bowel, as long as it remains unob- 
structed and its blood supply uncompromised, 
produces only mild symptoms of a varying 
nature. Thus, during the interval phase diagno- 
sis is seldom made except by persistent and 
exacting roentgenographic examinations. After 
a very variable period of time, which may be 
from one day to twenty-three years" but is 
usually within the first two or three years of 
injury,* the phase of obstruction or strangula- 
tion is reached. This phase is almost always 
initiated by some relatively minor injury or 
episode causing increased intra-abdominal pres- 
sure. The onset is sudden with severe pain in 
the left hypochondrium or lower thorax. 
Radiation of pain to the neck and shoulders is 
especially suggestive of diaphragmatic involve- 
ment. When small or large bowel is obstructed, 
vomiting, progressive distention, hyperperistal- 
sis and obstipation develop. If the stomach 
alone is involved in the strangulation, excessive 
vomiting and hematemesis may be the only 
significant early symptoms. Recovery of bloody 
fluid by thoracentesis strongly suggests visceral 
strangulation. 

Roentgenographic findings depend upon the 
size and the components of the visceral hernia- 
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tion and the amount of pleural fluid present. 
The routine upright films may show merely a 
picture resembling an abnormally elevated 
diaphragm or eventration.® On the other hand, 
with a large hernia extensive changes con- 
sisting of right mediastinal shift and a left 
thoracic cavity filled with abnormal densities 
and gas pockets (occasionally with distinct 
intestinal patterns) may be revealed. Studies 
with barium by mouth or by enema are 
frequently necessary to identify the viscera 
displaced into the thorax, or the site of ob- 
struction. Associated hemothorax is to be antici- 
pated in both the initial phase after injury 
and when strangulation occurs. It may obscure 
the herniated structures and films in both 
the upright and recumbent positions are essen- 
tial in arriving at a diagnosis. The differentia- 
tion of pyopneumothorax or pleural effusion 
may also have to be made, especially in late 
cases. 

The treatment of traumatic diaphragmatic 
hernia is surgical repair of the diaphragmatic 
defect. The transthoracic approach gives 
superior exposure but should be planned for 
conversion into a thoracoabdominal incision 
should this be necessary. Using this approach, 
concomitant intrathoracic trauma can be ade- 
quately dealt with in cases of fresh injury. 
When surgery is performed at a later date, 
adhesions intimately binding the omentum and 
herniated viscera to the margins of the defect 
or to the intrapleural structures can be well 
visualized and safely severed through a trans- 
thoracic approach. When strangulation is dis- 
covered the incision may be extended across the 
costal margin into the upper abdomen to 
afford adequate exposure for abdominal ex- 
ploration or indicated resection. Phrenic nerve 
crush not only facilitates the repair of the 
diaphragm but also minimizes recurrence in 
the postoperative period. This procedure can 
be performed through the thoracotomy without 
resorting to a secondary operation in the neck. 


CASE REPORTS 


Case 1. E. B., Jr., a thirty-one year old 
man, was admitted on December 16, 1953, to 
the Hospital of the Biloxi V. A. Center with 
abdominal pain, nausea and vomiting of 
forty-eight hours’ duration. He had been in 
excellent health until approximately 5 P.M. on 
December 14, 1953, when he stumbled while 
wheeling a heavy wheelbarrow filled with 
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cement. He caught himself without falling 
but experienced a sharp pain in the left hypo- 
chondrium. This pain was constant, did not 
radiate and gradually increased in severity. 
Three hours after the onset he attempted to 
eat but this induced nausea and vomiting. 
Subsequently the pain persisted, and on the 
day of admission it became cramping and in- 
creasing abdominal distention was noted. 
Obstipation from the onset was not relieved 
by a cathartic or enemas. Frequent vomiting 
continued and not even water could be tol- 
erated. The pain was more severe upon lying 
down and partial relief was obtained in the 
upright position. At no time was pain referred 
to the shoulder. 

Postoperatively, for twenty-four hours the 
patient was treated with constant gastric 
suction. He then began to expel gas by rectum 
and was started on a liquid diet which was 
rapidly graduated to a full diet. Penicillin 
and streptomycin were administered intra- 
muscularly. A low grade fever occurred during 
the first five postoperative days, but otherwise 
he had an uncomplicated course. Postoperative 
roentgenograms (Fig. 4) showed a high left 
diaphragm and a right basal atelectasis which 
cleared rapidly following forced coughing. 
A left diaphragmatic pleural reaction was noted 
during the first postoperative week, but this 
gradually cleared. He was subsequently dis- 
charged as well without further complication. 

Comment. This case illustrates many of the 
characteristic features following a penetrating 
diaphragmatic wound. The sequence of events 
is typical and in fact has a repetitious ring after 
reviewing case reports of similar injuries. 
The progressive nature of the lesion, the de- 
layed abrupt onset of symptoms and the 
propensity of the omentum for plugging abnor- 
mal openings is well demonstrated. 

Case u. L. G., a twenty-eight year old 
hospital attendant, was admitted at 5 A.M. on 
October 3, 1952, by ambulance to the hospital 
of the Biloxi V. A. Center. Approximately two 
hours previously he suffered multiple con- 
tusions and fractures when the car he was 
driving collided with a large trailer truck. The 
patient admitted having had several drinks 
before the accident occurred. He was not 
rendered unconscious. 

Physical examination revealed an obese 
youth who appeared to be in shock. He was 
pale and breathing rapidly. The blood pressure 


was 60/40, the pulse weak and rapid, and the 
respiratory rate 30 per minute. He responded to 
questioning and there was a strong odor of 
alcohol on his breath. The pupils were equal, 
reactive to light and accommodation, and there 
were no obvious neurologic defects. Many 
superficial abrasions and contusions were noted 
over, the left chest and abdomen, together 
with tenderness over the lower left chest 
posteriorly in the region of the ninth to eleventh 
ribs. The chest excursions were equal bilaterally 
and auscultation revealed normal breath and 
heart sounds. The abdomen was soft and no 
definite tenderness could be elicited over the 
left upper abdomen. No surgical scars or 
abdominal hernia were present. There was a 
closed fracture of the mid-shaft of the left 
humerus and an open fracture of the left tibia 
and fibula at the junction of the lower and 
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The patient voided voluntarily and the speci- 
men was essentially normal and free of blood 
cells. The hemogram revealed 3,700,000 red 
cells per cu. mm., a hemoglobin of 11.9 gm. 
per cent, 16,700 white cells with 91 per cent 
neutrophils and g per cent lymphocytes, and 
bleeding and coagulation times within normal 
limits. Because of the extensive injuries only a 
portable bedside roentgenogram of the thorax 
was obtained with the patient supine in the 
shock position. This was considered to be 
within normal limits for such an obese man. 
(Fig. 5.) 

Immediate treatment consisted of adminis- 
tration of 500 cc. of plasma followed by 500 cc. 
of compatible blood. The foot of the bed was 
raised on shock blocks and he was given 
codeine for pain and placed in an oxygen tent. 
The blood pressure gradually rose to 120/80 
but the pulse rate remained at 110. Six hours 
after admission the patient was taken to the 
operating room and the compound fracture of 
the left leg was débrided, reduced and fixed 
with a Lane plate and screws under general 
anesthesia of cyclopropane, oxygen and ether. 
A full plaster cast was applied. A hanging 
plaster cast was then applied to the left arm. 
The operative procedure was tolerated well 
with very little variation in blood pressure. A 
second unit of whole blood was administered 
during the operative procedure. After surgery 
was completed and the patient was beginning 
to respond, a rapid pulse was noted and transi- 
tory cyanosis followed by flushing of the face 
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Fic. 5. Case 11. Supine roentgenogram of chest shortly after injury. 


Fic. 6. Same case. Massive herniation of abdominal viscera into left thoracic cavity twenty-four 
hours later. Gas pocket lies within large bowel loop. 


was observed. He apparently responded to 
intratracheal suction and was removed to the 
recovery room. Five hours after surgery his 
blood pressure was recorded at 126/60 and 
the patient appeared to be progressing satis- 
factorily. Eight hours after surgery the pulse 
rate had increased to 128 and respirations to 


30; however, he slept soundly except when 
aroused and no other symptoms were noted. 
Sixteen hours after surgery progressive dyspnea 
was noted. At that time his temperature had 
leaped to 104°F. rectally, his pulse was 130, 
respirations 36, and blood pressure 150/90 mm. 
of mercury. He complained of left shoulder 


: T ic Diaph ic Herni 
raumatic Diaphragmatic Hernia 
¥ 
— 
— 
whe 
5 


Schneider 


pain which was attributed to his fractured left 
humerus. He presented a picture of severe 
respiratory distress with diminished respira- 
tory excursions on the left side. There was, 
however, no intercostal retraction. Although 
the chest percussion note was considered 
resonant bilaterally, breath sounds were absent 
on the left side and the heart was displaced 
to the right. His abdomen appeared distended 
and no peristaltic sounds could be heard. His 
extreme obesity however, made examination 
difficult from the beginning. His red blood 
count had fallen to 3.9 million with a hemato- 
crit of 38. The urine was scanty, dark brown 
in color, and contained 2 + albumin, numerous 
red blood cells and a few granular casts and 
white blood cells. 

The patient was placed in an oxygen tent, 
blood transfusions were started and an emer- 
gency portable roentgenogram of the chest was 
obtained. This revealed complete opacity of 
the entire left lung field. A film of the chest was 
then obtained with the patient sitting upright. 
This showed the left hemothorax to be opaque 
except for two areas of radiolucence which 
remained constant in spite of different position- 
ing of the patient. (Fig. 6.) The possibility of 
massive herniation through the left diaphragm 
was suggested by one observer but in view of 
the ‘‘negative” admission chest film this 
diagnosis was considered unlikely. The con- 
sensus was that he had a pneumohemothorax, 
and thoracentesis was attempted. Initially 
no blood or air could be recovered. Later, 
another thoracentesis with much maneuvering 
of the needle was successful in obtaining 
350 cc. of fresh red blood which clotted rapidly. 
A Levin tube was passed into the stomach and 
a small amount of barium was injected into 
the tube. Roentgenograms showed the stomach 
in the left hemothorax and gas shadows in the 
left chest with the typical haustral markings 
of large bowel loops. Immediate surgery was 
advised but by this time the patient’s condition 
was precarious. Extreme respiratory embar- 
rassment developed in spite of oxygen therapy. 
Multiple blood transfusions failed to alter the 
hemoglobin or hematocrit values. Extreme 
shift of the mediastinum to the right was fol- 
lowed by rapidly developing pulmonary edema 
and the patient died at 3:05 p.m. on October 5, 
1942, fifty-eight hours after admission. 

Postmortem examination was obtained with 
the following gross findings. There was blood 


in both thoracic cavities. The left thoracic 
cavity contained the entire omentum, stomach, 
transverse colon and spleen. These viscera 
were herniated through a wide open rent which 
began just to the left of the esophageal hiatus 
and extended to the lateral costal attachment 
of the diaphragm. The spleen was ruptured 
at its hilum and two lacerations were present 
on its anterior surface. The left lung was com- 
pressed, atelectatic and displaced high in the 
left thoracic cavity. There was extreme dis- 
placement of the mediastinum and a large 
hematoma, apparently arising from torn peri- 
esophageal veins, was present about the 
mediastinal structures. Blood extended into 
the right thoracic cavity through a tear in the 
right mediastinal pleura. The right lung was 
congested. No ribs were fractured. The peri- 
toneal cavity was filled with blood. Although 
minimal ecchymosis extended into the left 
perirenal fat, no injury was found in the kid- 
neys themselves. The fractures of the ex- 
tremities were noted. Complete examination 
and sections of the organs, including the brain, 
disclosed no other remarkable abnormality. 

Comment. In retrospect, the most unusual 
feature of this case was the initial roentgeno- 
graphic findings of a “normal” thorax. More 
remarkable, in view of the extensive diaphrag- 
matic defect found at necropsy, was the fact 
that this film had been obtained with the 
patient in a supine position with shock blocks 
under the foot of the bed. It is difficult to 
understand why herniation did not occur at 
that time if such a huge defect had been present. 
One can only assume that the lesion was at 
first incomplete and that subsequent stresses, 
especially during anesthesia, succeeded in com- 
pletely splitting the left diaphragm. 

Obesity, alcoholism and multiple fractures 
all conspired to mask the meaning of obvious 
clinical and laboratory findings. Nevertheless, 
all factors in the postoperative course pointed 
to continuing hemorrhage as well as cardiac 
and respiratory embarrassment. The wisdom 
of persisting in attempts to aspirate the thoracic 
cavity in face of an obscure condition is indeed 
questionable. Splenic rupture accompanying 
diaphragmatic hernia is very uncommon but 
has been reported.® This combination predicates 
a contusion as well as a compression type in- 
jury. In this case no rib fractures were present 
in the left lower chest, a factor which often 
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assists greatly in making the diagnosis of 
splenic rupture. 


SUMMARY AND CONCLUSIONS 


1. Traumatic diaphragmatic hernia is the 
type chiefly responsible for the complications 
of alimentary canal obstruction, strangulation 
and acute massive herniation. 

2. A brief review of the subject is presented 
with special emphasis placed upon the progres- 
sive pathologic processes which peculiarize 
this disease. 

3. The intracorporal events following dia- 
phragmatic injury are unpredictable. There 
may be a time lapse of hours to many years 
before the symptoms and signs of hernia appear. 

4. Cognizance of these characteristics will 
increase the index of suspicion and so facilitate 
earlier diagnosis of diaphragmatic hernia due 
to trauma. 

5. Two new cases, one resulting from a pene- 
trating wound and the other from a closed 
injury. are reported. 
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Diverticulectomy as Treatment for Traumatic 
Perforation of Pharyngoesophageal 
Diverticulum 


Howarp J. KEsSSELER, M.D. AND HERBERT C. Mater, M.D., New York, New York 


penn perforation of the esophagus fol- 
lowing instrumentation is occasionally 
encountered. Seybold, Johnson and Leary! 
found that among fifty cases of esophageal 
perforation seen at the Mayo Clinic, 68 per 
cent were manifest following instrumentation 


Fic. 1. Esophagram shows small rounded cervical 
diverticulum. 


of the esophagus or gastroscopy. The early 
recognition and prompt treatment of such 
perforations is of greatest importance in reduc- 
ing the morbidity and mortality. Although 
the early use of antibiotics may lower the 
mortality considerably, immediate surgical 
intervention is also usually advisable. Recent 
experience has demonstrated that the surgical 
procedure should preferably aim at the closure 
of the perforation, rather than merely institute 
external drainage. 
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A small instrumental perforation of a normal 
esophagus will usually close spontaneously 
when the surgeon merely drains the peri- 
esophageal space, provided there is no inter- 
ference with passage of material along the 
esophageal lumen. If there tends to be stag- 
nation or retention of swallowed saliva or other 
esophageal contents at the site of perforation, 
the fistula will tend to persist. The chief reason 
why most instrumental perforations of the 
cervical esophagus closed following simple 
surgical drainage of the periesophageal spaces 
is that in most instances the injury had oc- 
curred through fairly normal tissue and there 
was no distal esophageal obstruction. In the 
case of perforation of an esophageal diverticu- 
lum, however, a very different situation exists. 
The following case forcibly demonstrates why 
surgical excision of the perforated diverticulum 
as the initial emergency operation would be the 
procedure of choice. Primary suture of an 
esophageal perforation may no longer be 
feasible if operation is delayed until a marked 
inflammatory reaction has developed. 


CASE REPORT 


A middle-aged man complained of a difficulty 
in swallowing solid foods of four months’ dura- 
tion. Roentgenograms showed a small pharyn- 
goesophageal diverticulum. (Fig. 1.) Esopha- 
goscopy was performed under local anesthesia. 
The endoscopist encountered difficulty in 
passing the esophagoscope through the area of 
the cricopharyngeus. He thought that the tip 
of the instrument might have been in the 
diverticulum. After endoscopy the patient was 
given nothing by mouth, and penicillin and 
streptomycin were administered. Four hours 
later the patient complained of substernal 
heaviness and pain, and physical examination 
revealed evidence of subcutaneous emphysema 
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Fic. 2. A, postero-anterior roentgenogram after patient swallowed a small amount of lipiodol. Arrows point 
to pocket of lipiodol in mediastinum. B, lateral roentgenogram with arrows indicating extravasation of 
lipiodol in the mediastinum far below original cervical drainage site. 


on the right side of the neck. A diagnosis of 
perforation of the esophagus was made. Imme- 
diate operation was recommended. Considera- 
tion was given to the advisab lity of imme- 
diately resecting the diverticulum but since 
the exact site of perforation had not been 
established, it was decided merely to drain 
the prevertebral space in the region of the 
perforation. 

Under local anesthesia a right cervical 
mediastinotomy was performed and drainage 
of the prevertebral space in the lower portion 
of the neck was established. The diverticulum 
was not exposed. 

Postoperatively the patient was given noth- 
ing by mouth, and alimentation was accom- 
plished parenterally. The temperature varied 
between 100 and 102°F. for the next three days. 
Radiographs of the chest at this time revealed 
slight widening of the superior mediastinum. 
The drainage from the cervical wound was thin 
and seropurulent. On the sixth postoperative 
day radiographic studies with lipiodol taken 
by mouth revealed extravasation into the 
right side of the superior mediastinum to the 
level of the top of the arch of the aorta. 
(Figs. 2A and B.) This indicated that the 
original drainage site was not sufficiently de- 
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pendent. Therefore, a right posterior medias- 
tinotomy was performed under local anesthesia. 
The fifth rib was resected subperiosteally and 
the mediastinal abscess cavity opened without 
entering the pleura, and thereby dependent 
drainage was established. 

A small polyethylene nasogastric catheter 
was passed under fluoroscopic control and 
feedings of the concentrated sustagen formula 
given through it. Fever subsided by the third 
postoperative day. The cervical wound was 
allowed to close. Profuse drainage of mucoid 
green foul-smelling material was evident at the 
thoracic wound. Cultures revealed the presence 
of Bacillus proteus and non-hemolytic entero- 
coccus sensitive to chloramphenicol. There- 
fore, this medication was begun without evi- 
dent change in the amount or character of the 
drainage. 

Study of the esophagus two weeks later con- 
firmed the clinical impression that the fistula 
was still present. Radiographic examination 
repeated ten days later showed no further 
tendency for the fistula to close, and it became 
evident that although the perforation was 
small, it did not close because it was in the most 
dependent portion of the diverticulum. (Fig. 3.) 

The cervical esophagus was explored under 
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Fic. 3. Arrows point to diverticulum which is filled 
with barium, A very tiny stream of barium leaves the 
dependent portion of the diverticulum to enter the 
large drained posterior mediastinal abscess. 


endotracheal anesthesia. The right cervical 
wound was reopened and the fistulous tract was 
entered. The diverticulum was demonstrated, 
and the perforation noted to be at the most 
dependent portion. The neck of the diverticu- 
lum was about 2 cm. in diameter and was 
resected using interrupted No. 0000 chromic 
catgut for mucosa, and interrupted No. 0000 
silk for muscularis. A drain was placed lateral 
to the area and the wound was closed in layers. 

The postoperative course was uneventful. 
Drainage from the thoracic wound became 
minimal and was no longer foul-smelling. Oral 
feedings were begun on the sixth postoperative 
day, and by the tenth day the patient was 
eating a full soft diet. Both wounds healed, and 
radiographic examination of the esophagus one 
month later revealed no evidence of the stenosis 
or diverticulum. 


COMMENTS 


The treatment of traumatic perforation of 
the esophagus has undergone considerable 
change in the last two decades. Before 1935 
uncontrollable mediastinitis and death fol- 
lowed esophageal perforation in 70 per cent 
of the patients unless surgical drainage was 
instituted. Pearse,? and Phillips? were among 
those to advocate prophylactic cervical or 
posterior mediastinotomy following perforation 
of the esophagus. They were able to achieve a 


reduced mortality of 27 per cent following 
these principles. 

With the advent of chemotherapeutic agents, 
the antibiotics and better general supportive 
measures, a method of conservative therapy 
was evolved. However, Lederer et al.‘ called 
attention to the fact that penicillin and sulfa 
drugs were not substitutes for adequate de- 
pendent surgical drainage. Bisgard and Kerr,® 
Dorsey,® Kernan,’ and Strieder® have reviewed 
the surgical management of perforations of the 
esophagus. Emphasis was placed on early 
diagnosis, adequate dependent drainage of the 
mediastinum and drainage of the empyema 
space if present. Greater success in treatment 
was noted; and it became apparent that “‘con- 
servative therapy” lay in early adequate 
drainage procedures along with antibiotics and 
supportive measures. Surgical concepts were 
evolved further when primary suture of the 
esophagus was advocated and _ performed 
successfully in postemetic ruptures of the 
esophagus. 

Weisel and Raine® extended the concept of 
immediate suture of esophageal perforations 
to those other than the postemetic type. They 
reported seven cases of traumatic perforation 
which were all treated by immediate suture 
and followed by primary union of the esopha- 
gus. Lindskog and Stern” reported a case of 
primary excision of a ruptured pharyngo- 
esophageal diverticulum following instrumenta- 
tion. Attendant to this form of therapy was 
decreased morbidity and early rehabilitation 
of the patient. 

It is apparent that any procedure following 
early perforation of the esophagus that is 
directed toward drainage only is not complete. 
Drainage operations do not take into account 
the size of the opening or the site of the perfora- 
tion, whether it be in the esophagus, a diverticu- 
lum or proximal to some obstructing lesion. 
Knowledge of the physical characteristics of 
the perforation may be of considerable import 
in the eventual progress of the case. If the 
perforation does not heal rapidly, many weeks 
of hospitalization and multiple surgical proce- 
dures may follow. This chain of events oc- 
curred in the aformentioned case; for had the 
esophagus and the diverticulum been explored, 
the unfavorable perforation would have been 
appreciated and managed definitely at that 
time. The site of a perforation can sometimes 
be located by radioscopic examination during 
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Traumatic Perforation of Pharyngoesophageal Diverticulum 


the swallowing of a small amount of lipiodol. 
If this study had been done as soon as the 
perforation was suspected, the wisdom of 
immediate diverticulectomy might have been 
obvious. Failure to demonstrate extraversation 
of the lipiodol however would not rule out a 
perforation. Barium should not be employed. 
Exploration of the site of perforation with the 
view toward immediate suture should be 
reserved for those early cases when the tissues 
are not too inflamed and when primary union 
can be anticipated. 


SUMMARY 


A perforated esophageal diverticulum should 
be treated by immediate diverticulectomy if 
operation can be performed within a few hours 
of perforation before an acute inflammatory 
process interferes with the esophageal repair. 
Although small traumatic perforations of the 
esophagus may respond to antibiotics and 
drainage, the advisability of immediate surgical 
closure of the perforation should be considered. 
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The Use of Catheter Duodenostomy. in 
Subtotal Gastrectomy 


RosBert C. M.p., Norman, Oklahoma, AND Paut D. ABRAMSON, M.D., 
Shreveport, Louisiana 


From the Department of Surgery, Confederate Memorial 
Medical Center, Shreveport, Louisiana. 


a the past decade the indications for surgery 
have increased while the mortality rates 
have decreased. This advancement by the 
surgical profession has been made possible by 
the advent of antibiotics, the liberal use of 
blood, improvements in anesthesia and the 
careful attention the surgical patient receives 
in the pre- and postoperative periods. The 
physiology of the surgical patient has received 
intensive study and because of this the surgeon 
is better able to understand the problems en- 
countered in treating his patient. As a result of 
this progress subtotal gastric resection has now 
largely become the accepted operative treat- 
ment for peptic ulcer when it is complicated 
by obstruction, hemorrhage or intractability. 
Recently it has been used in selected cases of 
perforation. 

As our experience with this operative proce- 
dure increases we are occasionally faced with 
the problem of an extensive posterior eroding 
duodenal ulcer of long-standing which has not 
only greatly scarred and shortened the duo- 
denum but also caused distortion of the sur- 
rounding structures. When such a situation 
arises, the surgeon is faced with the problem 
of difficult and at times dangerous dissection of 
the duodenum which must be mobilized to 
such an extent that the ulcer can be removed 
and enough normal or near normal duodenal 
wall can be obtained with which to close the 
duodenal stump. At times this can be very 
difficult from the technical standpoint, and 
frequently the duodenal stump, when finally 
closed, causes anxiety and uneasiness as to 
whether it will leak or completely break down 
before healing has taken place. To us, the 
“blown” duodenal stump is still the most 
serious postoperative complication following 
subtotal gastrectomy and accounts for some 
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of the mortality and much of the morbidity 
associated with this procedure. 

In the past many writers'~* have commented 
on this problem and have recorded their 
experiences in handling the difficult duodenal 
stump as well as the fistulas which develop. 
Because of this problem an increasing number 
have advocated catheter duodenostomy in the 
treatment of such cases. Welch‘ has recently 
recorded his experience with ten cases of 


duodenostomy with most favorable results 


and contends it is a procedure which should be 
employed more frequently in the difficult 
duodenal stump. He has clearly outlined his 
technic for catheter duodenostomy and has 
also advocated the associated use of the double- 
catheter jejunostomy whenever this method of 
handling the duodenal stump is employed. 
The use of the associated double-catheter 
jejunostomy has been for gastric decompression 
and jejunal feedings when stomal obstruction 
develops in the postoperative period. In our 
use of catheter duodenostomy we have chosen 
not to employ the jejunal catheters inasmuch 
as stomal obstruction has been a very infre- 
quent occurrence in our experience; we have 
used the Levin tube for gastric decompression 
in the postoperative period. Also, our method 
for handling the duodenal drainage is different; 
this will be discussed later. 

The procedure of catheter duodenostomy is 
not a new one as it was first reported seventy- 
four years ago by Langenbuch, and at various 
times it has been advocated by different 
writers. Its use has not been widespread; how- 
ever, from current reports it seems to be 
increasing. Many of the objections to the use of 
catheter duodenostomy have been based on 
the electrolyte imbalance it can produce at 
times, and rightly so, for it can severely deplete 
the patient and cause rather profound ex- 
coriation of the surrounding abdominal wall 
and at times rather extensive superficial tissue 
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Catheter Duodenostomy in Subtotal Gastrectomy 


destruction and wound dehiscence. With all 
these facts in mind, it was with some reserva- 
tion that we began to use this procedure in 
selected cases which fit into the category pre- 
viously described, i.e., extensive chronic eroding 
duodenal ulcers usually of the posterior wall 


two previous perforations and patient B. H. 
had had one previous perforation. From this 
we can suspect that the patients in whom 
catheter duodenostomy will be indicated are 
those who have had repeated recurrences of their 
ulcers which have resulted in perforations and 


TABLE I 


SUMMARY OF CASES 


Age, 
Race 
and Sex 


Indications 
for Surgery 


Time of 
Catheter 
Drainage 


Amount of 
Drainage 


Last Seen 


Complications 
from 


Catheter 


F. D. 
(53-58984) 


52, N,M 


Two episodes of 
previous per- 
forations and 
hemorrhage 


5 weeks 


5-28-54; im- 
proved, gained 
10 pounds 


None 


H. D. 
(53-63999) 


Duodenal ob- 
struction 


5-28-54; asymp- 
tomatic 


Subphrenic cel- 
lulitis 


M. T. 
(53-58834) 


Obstruction and 
hemorrhage 


5-28-54; asymp- 
tomatic 


None 


B. H. 
(54-698 16) 


Previous perfo- 
ration and 
hemorrhage 


Less than 250 cc. 


5-11-54; much 
improved 


None 


(53-54793) 


Two episodes of 
severe hemor- 


100 cc., 10 days 
drainage after 


5-18-54; much 
improved 


Some excoria- 
tion of abdomi- 


rhage 


catheter re- nal wall after 
moved catheter was re- 
moved too soon 


with marked scarring and distortion of the 
surrounding tissue. We have been most 
pleasantly surprised with the results of these 
cases, and as our experience increases our 
technic of catheter duodenostomy has become 
standardized to some extent and our en- 
thusiasm for this procedure has increased. 
During the past twelve months we have had 
five cases in which it was the decision of the 
operator to resort to catheter duodenostomy 
rather than attempt to close a scarred, dis- 
torted duodenal stump. These five cases con- 
stitute about 10 per cent of the total number 
in which subtotal gastrectomy was performed 
for ulcer during the same period. These are 
presented in outline form as to age, indications 
for surgery, amount of drainage and complica- 
tions. (Table 1.) These patients all had duo- 
denal ulcers with histories of chronic ulcers. 
Four of them were admitted for upper gastro- 
intestinal bleeding and one for obstruction. 
It is interesting that patient F. D. had had 


finally episodes of bleeding or obstruction. 
This causes the patient to seek a definitive 
method of treatment in the form of subtotal 
gastrectomy for relief of his symptoms. It is 
only in this group of patients with long-stand- 
ing ulcer disease that catheter duodenostomy 
will be necessary and we believe that it should 
be used only when specifically indicated. In 
our series the patients have all been males and 
the average age of the group was fifty-four. 
There was no mortality and only one serious 
complication related directly to the use of 
catheter duodenostomy. 


TECHNIC 


Our technic for catheter duodenostomy has 
now become somewhat standardized. There 
are certain features in the postoperative care 
which, in our minds, are absolutely essential 
when the catheter is employed. The abdomen 
is usually entered through a left paramedian 
incision and the stomach mobilized as in any 
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injury to the common duct, an injury which 
carries a most serious prognosis. 

If it is elected at this point in the operation 
to employ catheter duodenostomy, a No. 14 
or 16 wing tip catheter is inserted into the 
duodenum for 114 to 2 inches. This catheter is 
held in place by the use of two No. 000 chromic 
purse-string sutures which are placed in the 
duodenal cuff in a concentric manner. If there 
is any portion of the anterior duodenal cuff that 
can be closed with inverting sutures, we believe 
this should be done, leaving only a defect 
posteriorly through which to insert the catheter 
and close it by purse-string sutures. We believe 
that it is important to make the closure about 
the catheter as snug as possible so as to prevent 
any leakage about it. We usually check this 
with a syringe of sterile saline injected into the 
duodenum under pressure to ascertain the 


Fic. 1. Bottle is kept above level of duodenum to pre- 
vent loss of fluids and electrolytes by siphonage, yet 
affording outlet in case of increased intraduodenal 
pressure. 


standard gastric resection. As the mobilization 
of the duodenum is started, a densely bound- 
down duodenum and usually a_ posterior 
eroding ulcer with much scarring and distortion 
of the surrounding anatomy are revealed. If the 
surgeon faced with this problem is armed with 
the knowledge of the technic of catheter 
duodenostomy, he may proceed a bit more 
boldly in attempting to explore and remove 
the ulcer. As a result there will be cases in 
which satisfactory primary closure of the 
duodenal stump may be obtained. Quite fre- 
quently, however, the surgeon finds that he has 
committed himself in his attempt to explore 
the extent of the ulcer and he has no choice 
except to proceed with gastrectomy. This is 
done knowing full well that the closure of the 
duodenal stump will be precarious. It is in 
such a situation that we believe catheter 
duodenostomy is specifically indicated and 
should be used. It is much better to employ 
the catheter than to depend on an insecure 
closure of the duodenal stump. 

As for removing the ulcer, we do not believe 
it is absolutely essential, especially if it will 
require extensive dissection about the head of 
the pancreas. However, we do believe it is 
desirable when there is, or has been, an actively 
bleeding ulcer. We realize that there is some 
danger associated in leaving the ulcer behind; 
however, the instances of recurrent hemorrhage 
from these unremoved ulcers is quite small after 
gastrectomy. It is far safer to risk this chance 
of recurrent hemorrhage than to continue a 
difficult dissection and risk the possibility of 


amount of leakage about the catheter. 

The gastrectomy is completed and the 
catheter is brought out through a stab wound 
to the right of the incision in the right upper 
quadrant. A Penrose drain is also placed down 
to the region of the duodenal stump and 
brought out through the same stab wound as 
the catheter. We believe the use of the drain is 
important in case the patient may pull the 
catheter out before it is time to remove it; this 
happened in one of our cases. We found that 
there was little if any drainage from this Pen- 
rose drain provided there was a good tight 
closure about the duodenal catheter. The 
abdomen is closed in the usual manner, the 
dressing is applied and the duodenal catheter is 
brought out through the tape to the outside. 
Up to this point in the procedure it would 
appear that our technic varies little from that 
reported by Welch, except we have not used. 
the double jejunostomy catheters. From here 
on our method of handling duodenal catheter 
drainage and the length of time the catheter 
is left in place is quite different and has been 
very satisfactory in our hands. 

As soon as the patient is taken to the recov- 
ery room a 250 cc. Abbott infusion bottle is 
connected to the catheter by slipping the other 
end of the catheter over the end of the glass 
adapter which screws on the bottle from which 
the plastic tubing has been removed. This fits 
snugly and there is no leak at this connection. 
The bottle is then placed in the center of the 
abdomen and taped into position with several 
strips of tape. (Fig. 1.) In this position the 
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bottle is always above the level of the duodenal 
stump and there is no siphoning effect what- 
soever. In any other position, even lying in 
the bed by the side of the patient, we found 
that the bottle tended to siphon out the duo- 
denal juices, so we have been very insistent 
that it remains taped to the anterior wall. In 
our first case we were not aware of this and the 
patient lost about 5,000 cc. of fluids before it 
was corrected. We have chosen to use a small 
bottle for this as it is less cumbersome and 
allows the patient to turn from side to side 
and to ambulate without causing any dis- 
comfort. With the bottle in this position at all 
times the patients lost only 200 to 600 cc. of 
fluids and duodenal juices during the entire 
time the catheter remained opened, which is 
hardly enough to produce any electrolyte dis- 
turbance. In fact, only in our first patient 
(who lost 5,000 cc. of fluids) did we even 
obtain serum sodium and potassium studies. In 
the other cases the postoperative course did 
not cause us any alarm from the standpoint 
of fluid or electrolyte imbalance. 

The indwelling Levin tube is removed from 
the stomach on the morning of the third day 
and water is permitted by mouth. The next 
day the patient is placed on a progressive post- 
gastrectomy diet and he is allowed up the 
following day. Between the seventh and tenth 
day the duodenal catheter is clamped off for 
increasing periods of time daily; by the twelfth 
or thirteenth day it can remain clamped off 
all day. In essence, it is treated like the T-tube 
in the common duct starting sometime between 
the seventh and tenth day. The Penrose drain is 
usually removed on the twelfth day; the skin 
sutures on the fourteenth day, and the patient 
is discharged with the tube in place. He is 
instructed to return to the clinic in one week 
at which time the duodenal catheter is removed 
and a small sterile dressing is applied over the 
opening of the sinus tract. In twenty-four to 
forty-eight hours we found that the tract was 
sealed off. We have chosen to leave the catheter 
in place three weeks so a well organized tract 
will be formed. In one case in which it was 
removed sooner than this, some subphrenic 
cellulitis developed which responded to anti- 
biotics without drainage. In the case in which 
the patient pulled out his catheter on the 
eleventh day the sinus tract continued to drain 
for about ten days. Up until the time the 
catheter was removed he had drained only 
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100 cc. into the bottle connected to the cath- 
eter. The amount of drainage after the tube 
was pulled out could not be estimated but was 
not excessive. Other advocates of this procedure 
have chosen to remove the catheter in ten 
days, but from our brief experience we believe 
that three weeks is the ideal time. This feeling 
has been prompted by the fact that in the 
two cases in which the catheter was removed 
sooner, one was complicated by infection and 
the hospital stay was prolonged in the second. 

Some of these patients have now been fol- 
lowed nine months, and the sinus tracts have 
remained healed without sequelae. We firmly 
believe that this is the procedure of choice 
when the surgeon is faced with the problem of 
management of the difficult duodenal stump, 
when primary closure of such stump may result 
in disaster in the postoperative period. We do 
not believe it is a submission on our part, nor 
a reflection on our surgical ability, when we 
admit there are some duodenal stumps which 
we do not close primarily. We rather believe 
it is exercising good surgical judgment to 
recognize that it is hazardous to attempt to 
manage a duodenal stump of this nature in 
any other manner. 


SUMMARY 


Our experience with catheter duodenostomy 
is reported with a series of five cases. We believe 
it has specific indications and have given our 
technic in performing this procedure. A vital 
point in preventing fluid imbalance in the post- 
operative period is to insist that the drainage 
bottle be taped to the abdomen so it is always 
above the level of the duodenal stump, thus 
causing no siphoning of the duodenal juices. 
We have chosen to leave the catheter in place 
three weeks and to manage it much like the 
familiar T-tube in the postoperative period. 
The details of five cases are outlined and the 
results given. 
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A New Concept of Hernia of the Groin 


Rosert D. MANSFIELD, M.D., Cincinnati, Obio 


Read before the Association of Railway Surgeons of the 
New York Central Railroad, September, 1954, Cin- 
cinnati, Obio. 


K iee be reported is a series of cases of hernia 
of the groin seen from 1939 to 1942. Sixty- 
nine patients with eighty hernias were treated 
surgically and have been followed up until 
recently. 

The surgical procedure differed from the 
usual in that no attempt was made to repair or 
reinforce the so-called “weak area” of the 
abdominal wall. In essence the operation con- 
sisted of radical removal of the peritoneal sac 
and its transversalis fascial covering, and sim- 
ple closure of the wound. I was encouraged to 
perform this type of procedure after I had 
become convinced that hernias are congenital 
and that the congenital defect lies in the peri- 
toneal sac and its fascial sheath. There were 
a number of factors which brought about this 
conviction: 

1. While doing consultation work for several 
government agencies, I observed patients with 
hernias who gave a history of having strained 
themselves and having hernias develop imme- 
diately. 1 believed that trauma could not pro- 
duce a peritoneal sac in a matter of minutes, 
and also that the described strain only suc- 
ceeded in forcing some abdominal content into 
a preformed sac and perhaps in tearing a few 
fibers at the external ring. 

2. Every surgeon has seen patients with a 
relaxed external inguinal ring and an impulse 
due to good vigorous contraction of the internal 
oblique muscle which has been misdiagnosed 
as hernia. In one instance this led to surgery 
upon normal abdominal walls; in each, lying 
on the anteromedial aspect of the vas deferens, 
was a small non-obliterated processus vaginalis 
approximately the size and shape of a man’s 
fingernail. If a small processus is found in the 
normal wall, how easier to explain a hernia 
than by a more complete failure of fusion of 
the processus? In a direct or femoral hernia, if 
the cord at the level of the internal abdominal 
ring is explored, this processus will be found. 
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3. Anatomically, the blood vessels and 
viscera develop within a fascial layer, the 
fascia transversalis, while nerves develop from 
without that layer. 

In passing from the abdominal cavity to an 
extremity, the vessels must pierce the fascial 
layer while the nerves need not do so. In pierc- 
ing the fascia the vessels pull a sheath of it 
with them. A good example of this is where the 
femoral vessels enter the thigh and, as they do 
so, pull a sheath of fascia with them, the 
femoral sheath. The femoral nerve lies outside 
the sheath. 

The fibrous layer of the peritoneum is 
tightly adherent to the transversalis fascia at 
places, so it should not be surprising that if in 
pulling a fascial sheath with them the vessels 
also pull out a pouch of peritoneum. 

It is strange that we only see true sacular 
hernias at a point where a blood vessel or a 
viscus has made an exit from the abdominal 
cavity. Among such hernias are the umbilical, 
inguinal, femoral, sciatic and obturator hernias. 

4. Certain people seem to have a tendency 
toward hernia. When in operating for hernia a 
finger is inserted into the abdominal cavity for 
exploration, herniation is frequently found at 
the other common sites as well. In other words, 
multilocular hernias occur fairly frequently, 
which also seems to support the theory of the 
congenital formation of hernias. 

5. Anatomic studies on cadavers of both 
adults and term fetuses* revealed that the 
blood vessels of the spermatic cord and the 
vas deferens are transported into the scrotum 
through tunnels made up of the fibrous layer of 
the peritoneum and fascia transversalis, and 
the structures so conveyed are intimately 
attached to the peritoneum. 


OPERATIVE TECHNIC 
The usual oblique incision is made over the 
inguinal canal in line with the pubic tubercle 


* With Dr. Arch Cole of the University of Louisville, 
Louisville, Ky. 
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and at a point approximately 1 fingerbreadth 
medial to the anterosuperior iliac spine. The 
incision is carried through the aponeurosis of 
the external oblique muscle. With the canal 
open, the cord with its coverings is seen. The 
internal oblique muscle is retracted lightly 
upward to uncover the internal abdominal 
inguinal ring. The cord is grasped with a mouse 
tooth forceps, pulled laterally, and an incision 
is made through the coverings on the medial 
portion of the cord. At the depth of this in- 
cision will be seen the base of the hernia sac 
lying medial and anterior to the ductus defer- 
ens attached to it by short white fibers. In the 
event that there is no indirect sac, a small 
peritoneal diverticulum will be found lying in 
the same location as described heretofore. 
The hernia sac or this peritoneal pouch is 
dissected from the ductus deferens, spermatic 
vessels and other structures of the cord and 
then opened. The contents and extent of the 
sac may now be examined. If no sac has been 
encountered, it is well to feel for a direct sac 
or a femoral sac from within because, as pre- 
viously mentioned, peritoneal diverticula are 
known to occur simultaneously. If an indirect 
hernia sac is found and the contents are viable, 
they are allowed to slip back into the abdomen 
and the remainder of the sac is dissected from 
the structures of the cord. It is at this point 
that most surgeons ligate the sac. However, 
there is still a redundancy of peritoneum which 
will provide tissue for a recurring sac. It is our 
practice to continue the dissection further. 
While the assistant pulls the sac medially, 
the surgeon grasps the ductus deferens and 
separates it from the lateral aspect of the sac 
well down into the pelvis where it turns medi- 
ally to cross the ureter. The superior and 
anterior surface of the sac is next dissected 
from the anterior abdominal wall until the 
finger can be passed easily around that part 
of the base of the sac, between the peritoneum 
and the transversalis fascia. A finger is now 
introduced into the sac, into the opening 
previously made, and the posterior and medial 
surfaces of the base of the sac are cleaned of 
fat and fascia. The dissection is continued until 
all redundant peritoneum is removed. In order 
to do this the dissection must be carried beyond 
the obliterated umbilical artery, and in about 
60 per cent of the cases bladder must be cleaned 
from the sac for a variable distance. At the 
point in the dissection where further traction 


reveals only taut peritoneum descending into 
the pelvis and ascending into the abdominal 
cavity, the sac is ligated and the excess is 
excised. Traction must be maintained con- 
tinuously until the sac is ligated. When traction 
is discontinued, the ligated stump will retract 
well into the abdomen and there will be a 
distance of several centimeters between it and 
the internal abdominal ring. 

After dissection has been completed, the 
internal ring will be seen to be of large propor- 
tion due to tearing and stretching while clean- 
ing the sac. This is now closed by suturing the 
transversalis fascia with interrupted sutures. 
The suture line is carried down the cord, closing 
the opening in its coverings. 

The external oblique aponeurosis is then 
closed with interrupted sutures, and the sub- 
cutaneous tissues and skin closed in the usual 
manner. No attempt is made to refashion or 
distort the abdominal wall. 

In the event that other component hernias, 
such as a femoral or a direct locule, are asso- 
ciated with the indirect sac, they are con- 
verted to an indirect sac by gradually pulling 
up and cleaning the peritoneum as described 
heretofore. 

In dealing with a sliding hernia a slight 
variation is made in the technic. An incision is 
made in the lateral peritoneal reflection of the 
colon just as would be done in mobilizing the 
bowel for resection. Another incision is made 
in the peritoneum attached to the mesentery, 
thus liberating the bowel from the sac but 
leaving a V-shaped defect in it. The defect is 
closed with a running suture and the reformed 
sac is dealt with as mentioned heretofore. 


RESULTS 


In the present series there were eighty hernias 
in sixty-nine patients and the types of hernia 
were as follows: indirect fifty, direct eight, com- 
plete scrotal seventeen, sliding four and 
femoral one. The multilocular hernia was 
placed in that category because of the type of 
predominant sac. 

All of these patients did manual labor and 
all returned to regular duty two months after 
the operation. The average age was thirty-four 
years; the oldest patient was sixty-three and 
the youngest eighteen. 

During the time that I was able to follow up 
these patients there was no recurrence of the 
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hernias. By letter and personal examination it 
was possible to follow up twenty-five patients 
with twenty-nine hernias for a period of ten 
years. The following is the rate at which these 
patients were lost to follow-up: Nine never 
returned for examination after going back to 
work. At the end of six months eleven patients 
were lost to follow-up. At the end of one year 
follow-ups were obtained on forty; at the end 
of two years, thirty-three; at the end of five 
years, twenty-five; at the end of ten years, 
twenty-five. 


The types of hernias in these twenty-five 
cases were: indirect inguinal, eighteen patients 
with twenty hernias; direct inguinal, three 
patients with five hernias; complete scrotal 
hernia, one patient; sliding hernias (one on 
the left and one on the right), two patients; 
and femoral hernia, one patient. 

In summary, it is significant that twenty-five 
persons with twenty-nine hernias had no 
recurrence after ten years even though the 
““weak area” of the abdominal wall had not 
been repaired. 


We recommend: 


Surgical Urology (A Handbook of Operative Surgery). By R. H. Flocks, m.p. and 
David Culp, m.p. Illustrated by Paul Ver Vais, 392 pages. Chicago, 1954. Year Book 


Publishers, Inc. Price $9.75. 


The Foundations of Surgery. By George Perkins, M.c., M.CH., F.R.C.S. 236 pages. Balti- 
more, 1954. Williams & Wilkins Co. Price $3.00. 

Fat Metabolism. A Symposium on the Clinical and Biochemical Aspects of Fat 
Utilization in Health and Disease. Edited by Victor A. Najjar. 185 pages, illustrated. 
Baltimore, 1954. The Johns Hopkins Press. Price $4.50. 
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CASE REPORTS 


Presacral Neurofibroma 


Oruo C. Hupson, m.p., Hempstead, New York, AND Stuart T. Ross, M.p., Garden City, New York 


ae tumors of all varieties are dis- 
tinctly uncommon. In 1938 Whittaker and 
Pemberton! reported an incidence of one in 
40,000 general hospital admissions. In 1948 
one of us’ reported an incidence of one in 
46,183. These tumors consisted of the follow- 
ing: one hypernephroma, four osteogenic 
sarcomas, one endothelial myeloma, one oste- 
oma, one osteochondroma, one chordoma and 
two giant cell tumors of the sacrum. In addi- 
tion, presacral dermoid cysts are occasionally 
reported in the literature,’ all in females. 

The etiology of presacral neurofibroma is 
unknown at present. It has been considered 
that remnants of the spinal medulla may be 
left along the pathway traversed by the cord 
during the growth of the vertebral column.‘ 
Willis!? states that “‘there is a distinct nerve- 
sheath tumour, usually solitary and benign, 
the structure of which shows its derivation 
from the neurilemma cells of Schwann, and 
which is therefore called neurilemmoma.” 
However, the tumor is so rare that adequaet 
opportunities for its study have been lacking. 
It is noteworthy that in the case reported 
herein a small peripheral nerve appeared to be 
intimately connected to the tumor. 

A search of the literature reveals only four 
cases of presacral neurofibromas;'? the purpose 
of this article is to report a fifth. 


CASE REPORT 


J. B., a thirty-three year old white housewife, 
was admitted to Nassau Hospital in May, 1954, 
complaining only of inability to use a dia- 
phragm. Past history revealed she had had a 
tonsillectomy in childhood, fistulectomy in 
1944 and two pregnancies, both delivered by 
cesarean section. Family history revealed no 
abnormal features or familial tendencies. 
Digital examination of the rectum revealed a 
hard, smooth mass about 3 inches in diameter 
firmly fixed to the upper portion of the sacrum 


1005 


below the promontory. General physical ex- 
amination was essentially negative except for 
the presacral mass. Complete proctologic ex- 
amination was also negative, sigmoidoscopy 
revealing an unbroken mucosa overlying the 
area of the tumor. X-ray examination of the 
bony pelvis failed to reveal any evidence of 
abnormality. 

On May 11, 1954, operation was performed 
by a combined team of orthopedic and proctol- 
ogic surgeons. Under spinal anesthesia and in 
the prone position a long curved incision was 
made from the spinous process of the fifth 
lumbar vertebra to a point below the tip of the 
coccyx. The dissection was continued down to 
bone, the coccyx was excised and the posterior 
surface of the sacrum was exposed from the 
first segment to the sacrococcygeal joint. 
Lateral edges of the sacrum were freed of 
fibrous attachments from the fifth to the first 
segment and the anterior surface was sepa- 
rated from the rectum as far cephalad as 
possible. During the soft tissue dissection the 
second, third and fourth sacral nerves were 
isolated and preserved. The fifth, fourth, third 
and part of the second sacral segments were 
removed by rongeur leaving the sacral nerves 
intact. The tumor was found to be firmly 
attached to the anterior surface of the upper 
sacrum and slightly less firmly to the posterior 
rectal wall. During its dissection and removal 
the impression was gained that the tumor was 
related to a small peripheral nerve. 

The large area of potential hernia was closed 
by a 4 by 6 inch piece of fascia lata removed 
from the right thigh. The graft was sutured 
over the defect in a double layer and the wound 
was closed. 

Pathologic report revealed the following: 
“Gross: There are several pieces of coccyx 
not grossly remarkable. The main specimen 
consists of an apparently completely encapsu- 
lated round 5 cm. tumor, rubbery and firm. 
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On section the tumor was found to be solid. 
The cut surface bulged somewhat and ap- 
peared ribbed like a fibroid of the uterus. The 
surface had a yellow-brown tint. Microscopic: 
The tumor is composed of interlacing bundles 
of spindle-shaped cells with deep pink cyto- 
plasm and uniform nuclei of moderate size. 
Throughout the tumor are areas which contain 
a considerable number of lymphocytes usually 
in relation to blood vessels. The tumor has at 
least a partially fibrous capsule which is hypo- 
cellular and evidently old. Some of the vessels 
within the tumor have thick walls suggesting 
slow growth and long duration. The van 
Gieson stain tends to rule out smooth muscle 
origin. Diagnosis: Neurofibroma.” (Fig. 1.) 

The postoperative course was smooth except 
for local dysfunction. Voiding could not be 
accomplished voluntarily until the sixteenth 
day and it was necessary to move the bowels 
by means of enemas. There was some decrease 
of tactile and pain sensitivity of the perianal 
skin. Later a hematoma developed in the opera- 
tive wound, which was opened. Following this, 
drainage continued until June 21, 1954, at 
which time the fascial graft sloughed out and 
the wound healed. 

Sigmoidoscopy on July 20, 1954, revealed 
a normal-appearing rectum. There was no 
complaint except for moderate constipation. 

On October 18, 1954, examination of the 
rectum revealed a firm, scarred area without 
herniation. The patient felt well and com- 
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Fic. 1. Photomicrograph of presacral neurofibroma. 


plained only that bowel movements were not 
felt normally although they occurred without 
difficulty and with adequate control. 


SUMMARY 


A search of the literature reveals that only 
four cases of presacral neurofibromas have 
thus far been reported. A fifth case is described. 
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are mesenchymal neo- 
plasms originating from the lining mem- 
branes of the various serous cavities: pleural, 
pericardial and peritoneal. Mesotheliomas have 
been described under many names: meso- 
thelioma, endothelioma, celiothelioma, pleu- 
roma, endothelial carcinoma and carcinosar- 
coma. These tumors are found in only .02 to 
0.2 per cent of all patients at necropsy. They 
are usually discovered in patients forty to 
sixty years of age and in males twice as fre- 
quently as in females. 

Many various forms of these tumors have 
been reported, but as yet they are not univer- 
sally accepted as definite pathologic entities 
by all workers in the field. Willis’® states that 
they are frequently misdiagnoses from primary 
growths elsewhere. Most of the cases he re- 
viewed were of serosal tumors secondary to 
undiscovered tumors in neighboring viscera, 
namely, prostate, pancreas, thyroid, bronchi 
and alimentary tract. He states that he has 
never seen an indubitable case of a primary 
coelomic endothelioma (mesothelioma). 

Gunn points out that before many broncho- 
genic carcinomas were diagnosed, the number 
of diagnoses made of pleural mesotheliomas 
was greater. With the increased number of 
bronchogenic carcinomas being diagnosed, he 
finds that the number of diagnoses of pleural 
mesotheliomas has decreased. All of the ap- 
pearances which have been described as char- 
acteristic of mesotheliomas can be imitated 
by bronchogenic carcinoma. He therefore 
believes that most cases of diffuse neoplastic 
involvement of the pleura are unrecognized 
cases of bronchogenic carcinoma with extensive 
pleural involvement. However, he does recog- 
nize that there are cases in which no intrapul- 
monary lesion can be found. 

The majority of workers, however, now be- 
lieve that the mesothelioma, a neoplasm orig- 
inating from the serosal lining cells or under- 
lying tissue, is an established entity. The evi- 


Peritoneal Mesothelioma 
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dence for its mesothelial origin comes from 
several sources. The capacity of the peritoneum 
to undergo metaplasia and form papillary 
projections and pseudoacini is known. Peri- 
toneal proliferation occurs in cirrhosis of the 
liver with fluid formation and in chronic in- 
flammation of the peritoneum.' 

Tissue culture studies also support a meso- 
thelial origin for these tumors. With tissue 
culture Maximow noted direct transitions from 
benign mesothelial cells to fibroblasts with the 
formation of collagen fibers. Stout and 
Murray,'* corroborated by Sano, Weiss and 
Gault,'* demonstrated the ability of pleural 
mesothelial cells to assume either an epithelial 
appearance by forming solid cords or hollow 
tubes, or fibroblast-like cells with reticulin or 
collagen fibers between. In Sano’s study, tissue 
was cultured from a solitary fibrous pleural 
mesothelioma with a spindle cell pattern 
(fibroblastic). Under the different conditions 
of the tissue culture, an epithelial form was 
demonstrated. This they attributed to the lack 
of high degree of differentiation of the meso- 
thelial lining with its great lability under 
varied conditions. Thus membranes, epithelial- 
like forms and spindle cell forms (fibroblastic) 
may appear. 

Other writers attribute the origin of the 
pleural mesotheliomas to the endothelium of 
the subpleural lymphatics; still others, to 
remnants of pulmonary epithelial tissue. 

Closely related to the facts of the origin of 
the mesothelioma are the varied patterns which 
it may assume. Mesotheliomas are usually 
divided into those of the pleura and peri- 
cardium and those of the peritoneum, and into 
the localized fibrous type and the diffuse, 
superficial type involving the entire serosal 
surface. In spite of a large amount of literature 
supporting these separate categories, the classi- 
fication seems too artificial, and all are but 
various manifestations of the same disease 
process. 

In supporting the division of peritoneal from 
pleural and pericardial mesotheliomas, Stout"? 
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states that he has never seen a pleural or peri- 
cardial tumor which looked like the peritoneal 
mesothelioma and conversely has never seen 
a peritoneal tumor which looked like a primary 
neoplasm of the pleura or pericardium. He 
believes that: ““One must consider as separate 
entities the mesotheliomas of the pleura, 
peritoneum and pericardium.” 

Clagett et al.4 believe that the localized 
fibrous type and the diffuse, malignant type of 
pleural mesotheliomas are separate and distinct 
entities. The fibrous type originates from the 
subepithelial connective tissue of the serosa; 
the diffuse type originates from the mesothelial 
cells themselves. They state that the two types 
have nothing in common except a supposed 
origin from the pleura, differing in gross and 
microscopic appearance, clinical manifestations 
and course, treatment and prognosis. 

On the other hand it can be seen that the 
main differences cited are those of morphology 
and variations that can be explained on the 
basis of varying degrees of malignancy of the 
mesotheliomas. Recent literature emphasizes 
the. great multipotent capacities of the meso- 
theliomas. Sano et al.'4 suggested it when they 
were able to culture an epithelial type cell from 
a fibroblastic, spindle cell type of mesothelioma. 
They believed that the differences were due to 
variations in tissue environment. 

In his treatise on the multipotency of the 
mesothelium, Brandenburg’ reaches several 
contributory conclusions. Examination of the 
serosal cell layer of the pleural and peritoneal 
cavities, as examined in smears and scrapings, 
shows that the mesothelial lining cells may 
exhibit impressive metamorphosis and mimesis 
(that quality of the specific adaptability of the 
cell to its surroundings). A mesothelial cell may 
look like any cell. It may look like epithelial 
cells of different types and places. It may imi- 
tate various forms of tumor cells. Thus it is 
very often impossible to differentiate tumor 
cells from mesothelial cells in smears from 
exudates and transudates. The diagnosis of 
tumors made by tapping of the contents of the 
serous cavities is thus a diagnosis of suspicion 
only. Here morphology has its limits. There is 
no doubt that the mesothelium occupies a 
specific position among tissue and for this 
reason tumors arising from the mesothelium 
should be named accordingly: the benign 
epithelial and mesenchymatous mesotheliomas 
and the malignant carcinomatous and _sar- 


comatous mesotheliomas. The difference of the 
histologic structure of the pleural and peri- 
toneal tumors is nothing but the expression of 
the multipotent power of the morphology 
of the mesothelium. 

Stumpf’s case of mesothelioma of the peri- 
toneum” illustrates this multipotent capacity 
well. He found three basic types of cells with 
definite transitions between the various types: 
(1) Epithelial or atypical mesothelial cells; (2) 
spindle cells (fibroblastic); (3) pleomorphic, 
sarcomatous cells. 

In their case of diffuse fibrous mesothelioma 
of the pericardium Dawe et al.*° found both 
spindle cells and epithelial type cells which 
formed gland-like spaces or clefts. There were 
also transitional forms of cells between these 
two cell types. The nuclei of all of the cell types 
were similar and resembled those of normal 
mesothelial cells but were slightly larger. 

Grossly the mesotheliomas assume several 
characteristic forms, depending, as previously 
suggested, upon their site and cell type or 
apparent tissue of origin, whether mesothelial 
or from the underlying fibrous tissue. In the 
pleural cavity there may be a large single, 
localized, encapsulated and sometimes even 
pedunculated fibrous type composed of a firm, 
grayish pink or grayish white tissue without 
cystic degeneration; or it may be a diffuse type 
involving the entire pleural surface, replacing 
it with a layer of firm, smooth, but finely 
nodular pinkish gray or grayish white tissue 
1 to 4cm. thick. In the diffuse type the picture 
may also be one of multiple nodules or flat 
elevations of a similar tissue scattered over the 
entire pleural surface. These nodules may fuse 
and adhesions may form. A hemorrhagic serous 
fluid is frequently found in the pleural cavity, 
occasionally with fibrin deposition. This latter 
diffuse type is the more malignant in nature. 
Extension into the mediastinum and involve- 
ment of the opposite side, and extension into 
the diaphragm and intercostal muscles with 
erosion of the ribs may occur. Metastases are 
infrequent but have been recorded in mediasti- 
nal lymph nodes, spleen and peritoneum. 

The peritoneal type is usually diffuse. In 
Stumpf’s case there was involvement of 
almost the entire peritoneum by sheets, plaques 
and nodules of pale tissue. Ewing’? shows 
photographs of a peritoneal mesothelioma 
with numerous plaques and nodules studding 
the entire peritoneum. A large amount of a 
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Peritoneal Mesothelioma 


mucilaginous ascitic fluid is frequently present. 
The tumor has been seen to invade the intes- 
tinal wall to the submucosa, the subserous 
tissue of the peritoneum, the capsular tissue 
of the lymph nodes, the hilum of the liver, the 
hilum of the spleen and the stomach wall. 
Distant metastases are rare, but were found 
in the lungs, parietal pleura and adrenal in 
Stumpf’s case. 

Hill’s case,'® which was histologically benign 
in appearance, showed extension into the 
intestinal wall and metastases to the lungs 
and invasion of the lymphatics. 

Microscopically a wide range of histologic 
patterns is seen. The localized fibrous type 
shows a tangled network of fibrous connective 
tissue with varying degrees of cellularity and 
abundant reticulin. Mitoses are rare. Occa- 
sionally spaces lined by the fibroblastic spindle 
cells are seen. 

The diffuse pleural type shows a variety of 
patterns of a varying degree of differentiation. 
There may be papillary projections with a 
fibrous, vascularized stroma or alveoli or 
tubules lined by mesothelial cells; or the tumor 
cells may be arranged singly, diffusely, or in 
sheets, cylinders, solid nests or cords. The 
individual cells may resemble normal meso- 
thelial cells. They are usually polygonal and 
flattened but may be round or spindle shaped. 
The cytoplasm is abundant and eosinophilic. 
The nuclei tend to be large, vesicular and 
hyperchromatic. Nucleoli are frequently prom- 
inent. Mitotic figures are rare. The stroma 
between the cells is fibrous connective tissue. 
In Cuttino’s case’ phagocytic macrophages and 
giant cells were prominent features. 

The diffuse peritoneal type is similar to the 
diffuse pleural type. In addition the cell groups 
may contain a mucinous material and show 
multinucleated giant cells. Connective tissue 
fibers may form from fibrillation of cell proc- 
esses. In his case of a pleomorphic tumor 
Stumpf" found three types of cells with transi- 
tions between the various types. There were 
epithelial or atypical mesothelial cells similar 
to those forming the epithelial structures in the 
pleural mesothelioma with cords, crypts and 
tubules. The second cell type was the elongated 
or plump spindle cell. These cells were sepa- 
rated by dense, partially hyalinized fibrous 
connective tissue and formed a pattern like 
that seen in the solitary pleural fibrous meso- 
thelioma. The third type cell had a definite 


sarcomatous configuration, and these were the 
cells which formed the metastases. Here there 
were pleomorphic forms, giant cells and 
atypical nuclei. 


CASE REPORT 


F. K., a sixty-five year old white Czecho- 
slovakian night watchman was admitted to 
Jackson Memorial Hospital from the medical 
clinic on October 10, 1953, because of ab- 
dominal swelling. His illness began in Decem- 
ber, 1952, when he experienced intermittent 
diarrhea followed by swelling of his abdomen 
and ankles. On one occasion 24 pints of ascitic 
fluid were removed by paracentesis. The 
abdominal swelling recurred intermittently 
and repeated paracenteses and shots were given 
as treatment. About June, 1953, four months 
prior to admission, the patient and his physi- 
cian first noticed a mass developing in his left 
upper quadrant. His appetite remained fairly 
good, but his family believed he was losing a 
little weight. He had only occasional lower 
abdominal pain and increasing weakness. His 
past medical history was not contributory. 

Physical examination revealed a poorly nour- 
ished, emaciated white man appearing severely 
and chronically ill. His pulse was 88, respira- 
tions were 24, and blood pressure was 94/60. 
There was generalized evidence of weight loss. 
The anteroposterior diameter of the thorax 
was increased, and there was hyper-resonance 
with generalized decrease of breath sounds. 
The significant findings were in the abdomen. 
There was a protruding, irregular, rounded 
mass 10 cm. in diameter in the left mid-epigas- 
trium located within the anterior abdominal 
wall. In the right upper quadrant, also super- 
ficially located, were three similar masses 
about 1 cm. in diameter. The abdomen was 
tense and protuberant. Dullness and shifting 
dullness to percussion and a fluid wave were 
present. Paracentesis scars were present on 
the skin. The liver was palpable 8 cm. below 
the right costal margin. The peripheral pulses 
were impalpable; the peripheral arteries had 
the firm consistency of arteriosclerosis. 

The clinical laboratory studies showed a 
normal blood count, elevated non-protein 
nitrogen and slight alteration in liver function. 
Blood examination was as follows: hemoglobin, 
15.6 gm. per cent; white blood cells, 10,500 
with 3 stab cells, 83 segmented neutrophils, 
12 lymphocytes and 2 monocytes. The urinaly- 


1009 


“me 
, 


at 


Thompson 


sis showed only 1 to 6 hyaline casts and 2 to 
8 pus cells with a very faint trace of albumin. 
The significant blood chemistry findings were 
as follows: non-protein nitrogen, 102 mg. per 
cent; bromsulphalein retention, 20 per cent 
in one hour; total protein, 5.86 gm. per cent 
with 2.90 gm. per cent albumin and 2.96 gm. 
per cent globulin; van den Bergh test, 4 mg. 
per cent; alkaline phosphatase, 7.26 units. The 
prothrombin time was 15 seconds. 

The roentgenographic findings were: normal 
chest examination, ascites on abdominal exam- 
ination. The gastrointestinal series was unsatis- 
factory due to the patient’s condition, but the 
stomach and duodenal bulb were reported as 
within normal limits. 

The clinical diagnosis at death on October 
14, 1953, was: metastatic carcinoma to the 
abdominal wall and liver from an undetermined 
site (probably pancreas). 

Postmortem examination revealed that 
grossly there were fibrous adhesions between 
the visceral and parietal pleural surfaces of 
the posterior portion of the left lung and the 
apex of the right lung. Both lungs were moist 
with decreased crepitation. The peritoneal 
cavity was filled with a thick, viscid, clear, 
yellow, mucinous fluid. The entire peritoneum 
was studded with firm nodules ranging from 
0.1 to 1 cm. in diameter. The largest nodule 
was 2 cm. in diameter and was on the anterior 
surface of the stomach. Tumor tissue extended 
from the peritoneum into the masses in the 
anterior abdominal wall. The liver appeared 
normal. The gallbladder consisted of a cyst, 
1 cm. in diameter, filled with a clear serous 
fluid. It had a firm white wall, 0.1 cm. thick. 
The cystic duct was stenosed but patent. The 
distal portion of the cystic duct, the hepatic 
duct and the common bile duct were dilated 
up to 1 cm. Just proximal to the ampulla of 
Vater was a brown, somewhat soft, football- 
shaped gallstone 1.5 cm. in length and 0.6 cm. 
in diameter lodged in the common bile duct. 
The spleen was enlarged to 250 gm. and was 
soft. On its external surface was a 0.3 cm. thick 
coating of yellow fibrin. The capsules of both 
kidneys stripped with difficulty revealing a 
finely granular surface. The esophagus and 
gastrointestinal tract showed no abnormalities 
except for the nodules on the peritoneum. 

Microscopically the lungs showed emphy- 
sema, areas of pneumonitis and areas of 
fibrosis. The peritoneum covering the liver, 


spleen, stomach, small intestine, appendix and 
large intestine was involved by the atypical 
neoplastic cells. In some areas, particularly 
covering the small intestine, these cells were 
arranged along thin fibrous connective tissue 
septa to give a papillary appearance. (Fig. 1A.) 
In other areas the tumor cells lined thin fibrous 
strands to form thin-walled spaces and produce 
a lace or sponge-like effect. (Figs. 1B and C.) 
These spaces were evidently filled with the 
mucinous material found in the ascitic fluid. 
This type of pattern produced most of the 
peritoneal nodular projections. From this 
pattern there was a gradual transition to one 
of replacement of the serosa by solid sheets 
of the cells with a small amount of dense 
fibrous connective tissue stroma. (Fig. 1D.) 
The main differences here were the amount of 
mucinous fluid separating the cells and the 
extent to which glands and papillary struc- 
tures were formed. In the capsule of the liver 
the cells showed either a diffuse arrangement 
of closely spaced cells or an orderly arrange- 
ment around small flattened tubules. (Fig. 1E.) 
The muscularis of the gastric wall was invaded 
by tumor cells from the large nodule on its 
peritoneal aspect. The nodule itself was com- 
posed of irregularly arranged, atypical cells 
in an irregular fibrous connective tissue stroma. 
The individual cells were pleomorphic and 
anaplastic. (Fig. 1F.) They were polygonal or 
round and varied in size. The cytoplasm was 
eosinophilic and occasionally contained large 
clear vacuoles which displaced and compressed 
the nucleus into a kidney shape. The nuclei 
were large, up to three-quarters of the cell 
diameter, and the nuclear membranes were 
distinct. The nuclei were vesicular or contained 
clumped chromatin and had distinct nucleoli. 
Mitoses were infrequent but present. Multi- 
nucleated cells were relatively frequent. The 
cells linmg glandular spaces had a more uni- 
form cuboidal shape. In one area a small mass 
of calcium salts was seen. The sections from 
the abdominal wall masses showed a similar 
picture. Fat stains revealed only a small 
number of fat vacuoles in the cytoplasm of the 
cells. Beneath the capsule of the liver there was 
an inflammatory reaction to the tumor cells. A 
section from the hilus of the liver showed an 
area covered by a flattened simple squamous 
epithelium; this was believed to be the gall- 
bladder. The kidneys showed mild arteriolar 
nephrosclerosis and contained a solitary cyst. 
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nective tissue septa (original magnification, X 108). B, tumor nodule on the peritoneal aspect of the small intestine 
showing sponge or lace-like pattern (original magnification, X 22). C, lace- or sponge-like pattern of the neoplastic 
cells from an area in the peritoneal nodule in B (original magnification, X 108). D, solid sheet of tumor cells in the 
peritoneum of the small intestine (original magnification, X 108). E, flattened tubular spaces lined by rather uni- 
form cuboidal cells in the capsule of the liver (original magnification, X 108). F, higher magnification showing pleo- 
morphism and anaplasia of the tumor cells. Note the multinucleate cells, mitotic figures, large pleomorphic nuclei 
and large prominent nucleoli (original magnification, 478). 
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The lumen of the appendix was almost obliter- 
ated by fibrous connective tissue. The spleen 
was coated by fibrin and nuclear debris. There 
was no gross or microscopic evidence of a 
primary tumor site in the bronchi, alimentary 
tract, gallbladder, pancreas or prostate. 

The final diagnosis was mesothelioma of the 
entire peritoneum with extension into the 
anterior abdominal wall and stomach. 


COMMENTS 


The case presented herein corresponds in 
many respects in morphology and behavior to 
the mesotheliomas described in the literature. 
The nodular pattern and mucilaginous ascitic 
fluid are characteristic. Invasion of stomach, 
hilus of liver and abdominal muscles have 
been observed previously. The microscopic 
picture with a variation from flattened tubules 
to scattered pleomorphic cells is typical. 

On the other hand, by Willis’s standards the 
postmortem study was incomplete. Although 
no gross lesions were found in the stomach, 
intestine, pancreas, gallbladder or prostate, 
serial sections could conceivably have revealed 
a primary carcinoma too small to have been 
identified grossly during the routine autopsy 
examination. 

It is believed, however, that in the absence 
of a separate demonstrable primary site this 
neoplasm, which resembles the mesotheliomas 
described by other authors in morphology and 
behavior, should be considered a rather pleo- 
morphic peritoneal mesothelioma with definite 
malignant characteristics. 


SUMMARY 


Although some authorities still question the 
actual existence of the mesotheliomas, neo- 
plasms arising from the lining cells of the 
serous cavities, as distinct pathologic entities, 
most workers seem to believe that they are 
established neoplastic entities, their origin 
from mesothelium seemingly established by 
tissue culture studies. 

The present concepts of mesotheliomas 
emphasize their pleomorphic nature. While 
formerly pleural, pericardial and peritoneal 
mesotheliomas, and solitary fibrous and diffuse, 
superficial mesotheliomas were considered as 


separate entities, the tendency now is more to 
consider them merely as pleomorphic forms 
of the same pathologic process. Thus the 
mesotheliomas may be fibroblastic, epithelial, 
completely undifferentiated or mixed in type, 
and may involve any serosal surface. A case is 
presented herein which meets most of the 
criteria for the mesotheliomas and which shows 
definite pleomorphic characteristics and malig- 
nant, invasive tendencies but no metastases. 
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From the Surgical Service, U. S. Army Hospital, Fort 


Belvoir, Virginia. 


HE problem of covering various skin de- 

fects with full-thickness skin and_ sub- 
cutaneous fat is a common one and frequently 
requires long periods of hospitalization and 
multiple operations. In general, the following 
types of procedures should be considered in 
order of priority: (1) local flaps (of which the 
rotation flap is one type), (2) cross leg or similar 
pedicle flap and (3) tube flaps from a distant 
site. 

Local flaps should be considered first because 
usually a one-stage procedure is used and 
treatment can be completed within a matter of 
two weeks, thus requiring a very short period 
of hospitalization. It is necessary that there be 
adequate normal skin in the immediate area 
of the defect. If for some reason a local flap 
cannot be performed, a cross leg or similar 
pedicle flap should be utilized. This involves 
multistaged procedures and long periods of 
immobilization and hospitalization. It also 
requires normal skin over the appropriate donor 
site. If this method cannot be used, considera- 
tion should be given to an abdominal tube. 
This requires still longer hospitalization, but 
nearly any defect can be covered by this 
method. 

The rotation flap is one of the most useful 
types of plastic surgery procedures because of 
the following reasons: (1) it is extremely simple 
and is a one-stage procedure; (2) relatively 
large defects can be covered with ease; and (3) 
there is little risk of loss of tissue. The defect is 
excised with a triangular type of incision. A 
quarter circle is laid out adjacent to either or 
both sides of the triangle. The quarter circle is 
then undermined and rotated so as to occupy 
the entire area of defect. This involves much 
less stretching than would be involved in other 
types of closure. If the defect is particularly 
large, the same procedure can be carried out on 
the other side forming a double rotation flap. 
The following are examples of how rotation 
flaps can be used in various situations. 


The Useful Rotation Flap 


Lr. Cot. Ropert M. Harpaway, 11, M.c., Frankfurt, Germany 
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CASE REPORTS 


Case 1. A thirty-five year old officer was 
admitted with a chronic ulcer of the ball of the 
right foot. He gave a history of having had 
multiple procedures for treatment of a plantar 
wart. These included x-ray and radium treat- 


Fic. 1. Case 1. Rotation flap of sole for chronic ulcer, 


ments, cauterization and local excision. At the 
time of admission a 1 cm. ulcer was seen which 
had incapacitated him completely and caused 
his evacuation from Korea. The lesion was 
widely excised by a triangular incision pointed 
proximally. (Fig. 1.) A rotation flap was laid 
out along the distal crease between the sole and 
the toes and along the medial side of the foot. 
The flap was then elevated and rotated to fill 
the entire defect. Healing was per primam. When 
last seen the patient had been on full military 
duty for eighteen months without symptoms. 
Case 11. A twenty-one year old soldier had 
a 3 cm. chronic, granulating wound on the 
dorsum of the web of the right thumb resulting 
from trauma. This defect was excised through a 
triangular incision and a rotation flap outlined 
proximally across the dorsum of the hand. 
The flap was undermined and sutured to cover 
the entire defect. Healing was per primam. 
Case 11. A young soldier had a chronic 
ulcerating scar approximately 5 by 3 cm. in 
diameter on the volar surface of the right fore- 
arm resulting from trauma. Several previous 
attempts at primary closure had been unsuc- 
cessful. The lesion was excised by a triangular 
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2 
Fic. 2. Case v1. Double rotation flap for meningomyelocele. 


Fic. 3. Same case at five months. There is mild dermatitis along the suture line. (U. S. Army photograph.) 


incision pointed proximally. A rotation flap was 
constructed and rotated to cover the entire 
area. Healing was per primam. 

Case 1v. A young soldier received an ab- 
dominal wound while in combat in Korea. 
When transferred to this hospital from over- 
seas he had a transverse colostomy and a 
defect in the lower abdominal wall which was 
approximately 13 by 18 cm. in diameter. The 
colostomy was closed uneventfully but an 
attempt at primary closure of the skin defect 
was unsuccessful. The defect was then excised 
by a triangular incision pointed superiorly. A 
large rotation flap was outlined on the left side 
of the abdomen and left flank. The flap was 
undermined and rotated to fill the entire defect. 
Healing was per primam. 

Case v. A young Sergeant had a chronic 
ulcer approximately 8 by 3 cm. in diameter over 
the medial aspect of the left ankle which re- 
sulted from pressure of a cast. Several attempts 
had been made to cover this wound by split 
skin grafts and primary closure, without result. 
At another hospital it was thought that a cross 
leg pedicle flap should be employed. However, 
at our hospital it was believed that the defect 
could be closed utilizing a double rotation flap, 
thus avoiding the prolonged hospitalization 
involved in a cross leg flap. Accordingly, the 
defect was excised by a triangular incision 
pointed proximally. Flaps were laid out both 
anteriorly and posteriorly and rotated so as to 
cover the entire defect, suturing the two flaps 
together in the middle. Healing was per primam 
and the patient returned to full duty. 

Case vi. A newborn baby had a meningo- 


myelocele which was 8 cm. in diameter. 
(Fig. 2.) A neurosurgical consultant advised 
against any neurosurgery. It was thought that 
the lesion would result in meningitis if allowed 
to exist indefinitely. Therefore, as soon as the 
baby regained its birth weight the membranous 
part of the meningomyelocele was excised, 
being careful not to disturb the cord or spinal 
nerve roots. Two rotation flaps were outlined 
on either side extending nearly up to the 
axillas. These flaps were undermined, as was 
the skin inferior to the lesion down to the 
coccyx. The two flaps were rotated so as to 
meet in the midline without tension and were 
sutured together to the undermined skin below. 
(Fig. 2.) Healing was per primam. (Fig. 3.) 
No neurologic deficiencies have been noted in 
the lower extremities. An accompanying hydro- 
cephaly was uninfluenced by the procedure and 
was increasing when the baby was last seen at 
eight months. 

Case vu. A twenty-four year old Negro 
soldier had a 4 cm. firm, elevated mass on the 
medial side of the left thigh. This was excised 
locally and found to be fibrosarcoma. It was 
decided that a block excision would be per- 
formed excising the entire area but not includ- 
ing the regional lymph nodes. Accordingly, the 
entire lesion was widely excised by a triangular 
incision pointed proximally; an area approxi- 
mately 17 cm. wide and 17 cm. long was 
excised. This block included the deep fascia but 
no muscle. Double rotation flaps were outlined 
and elevated. They were sutured together so 
as to close the entire defect without tension 
Healing was per primam. 
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Fic. 5. Case x. Rotation flap of back. Stitch marks could have been obviated by a subcuticular suture. 


Case vil. A forty year old soldier had a 
recurrent basal cell carcinoma on the right 
temple, approximately 1 cm. in diameter. This 
was widely excised by a triangular incision 
which was approximately 3 by 4 cm. This 
defect could not be closed by undermining the 
edges, and a rotation flap was laid out extend- 
ing inferiorly along the anterior border of the 
hairline. The flap was rotated into place so as 
to cover the entire defect. Healing was per 
primam. No recurrence was evident during the 
follow-up for eighteen months. 

Case 1x. A young soldier had large chroni- 
cally infected callouses on the insteps of both 
feet; these were excised under local anesthesia. 
Both wounds broke down, however, leaving 
chronic ulcers about 3 cm. in diameter. (Fig. 4.) 
The feet were very cold and perspired profusely, 
indicating marked vasospasm. Both ulcers were 
excised and closed by rotation flaps. Each side 
healed slowly, the left side with some scarring 
(Fig. 4), but bilateral lumbar sympathectomy 
resulted in prompt healing. 

Case x. A fifty-six year old officer had a 
mole excised from the interscapular region. It 


was reported to be a malignant melanoma, 
probably inadequately excised. Because of lack 
of demonstrable metastases and multiplicity of 
possible locations, it was decided that wide 
local excision without regional node dissection 
be performed. The area was excised through a 
17 by 17 cm. triangular incision including sub- 
cutaneous tissue and deep fascia, leaving a 
6 cm. margin on all sides of the healing incision. 
(Fig. 5.) A rotation flap was constructed and 
rotated into place. Healing was per primam. 
Sutures were left for ten days and resulted in 
permanent stitch marks which could have been 
obviated with a subcuticular suture. 


SUMMARY 


The single or double rotation flap is a simple 
one-stage procedure which can be employed to 
give skin and subcutaneous coverage to wide 
areas in almost any location. 
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Diagnosis of Early Carcinoma of the Breast 


by the Papanicolaou Technic 
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Cytology Laboratory, Department of Anatomy, Cornell 
University Medical College, New York, New York. 


age diagnosis of cancer is still one of the 
most important factors governing the 
ultimate prognosis for the patient. No method, 
therefore, should be overlooked which might 
lead to prompt demonstration of a malignant 
neoplasm in the breast at the patient’s first 
visit. 

The usual symptoms of cancer of the breast 
which cause the patient to seek medical advice 
are either a “lump in the breast” or a dis- 
charge from the nipple. In the former case there 
is no hesitation on the part of the doctor; if he 
can feel a mass, he will recommend excision 
for histologic diagnosis. However, when there 
is a discharge from the nipple, it is often 
impossible to palpate a mass. Sometimes the 
physician can tell from which quadrant the 
secretion emanates by massaging toward the 
nipple. At other times even this much localiza- 
tion of a lesion is impossible. 

Since the majority of lesions causing dis- 
charge from the nipple are benign,'* in the 
absence of a palpable mass the physician may 
be tempted to reassure the patient and suggest 
continued observation. However, if the dis- 
charge is caused by a malignant neoplasm, 
valuable time may be saved by the use of 
cytologic methods for earlier diagnosis.? Smears 
of discharge from the nipple are easy to prepare 
and can be stained by the Papanicolaou technic 
and studied for malignant cells. If the smears 
are negative for malignancy, nothing has been 
lost. If they are positive for malignancy, diag- 
nosis can be established and the lesion eradi- 
cated far sooner than if the physician had 
waited for the development of a palpable mass. 
The importance of cytologic examination of 
secretions from the breast has been stressed 
by Saphir.* However, in his series there is no 
mention of detection of carcinoma by cytologic 


methods in the absence of a palpable mass. 
Search of the literature reveals only five pre- 
vious cases of carcinoma of the breast without 
the presence of a palpable mass primarily diag- 
nosed by smears of nipple discharge.** 

This case is being presented to emphasize 
the value of the cytologic method in relation to 
early cancer of the breast. 


CASE REPORT 


J. B.,* a seventy-five year old white woman, 
noticed intermittently for about three months 
a red-brown discharge from her right nipple. 
Late in January, 1954, the patient sought 
medical advice, although there were no symp- 
toms other than the discharge. A cytologic 
examination of the secretion from the nipple 
was made. 

At the time of preparation of the smears 
examination of both breasts revealed no 
asymmetry, no change in contour on either side 
and no demonstrable difference in palpation of 
both. Watery, light brown fluid could be 
expressed from the right breast, apparently on 
massaging toward the nipple from any quad- 
rant. The smears were placed in ether-alcohol, 
stained by the Papanicolaou technic and 
examined by one of us (R. B.). The report was 
“hemorrhagic fluid with cells suggestive of 
malignancy. Subsequent report to follow study 
of the slides by a cytological consultant.” 

The subsequent report of the slide read: 
‘*The cytologic findings are conclusive for 
carcinoma. Class v.”’ In addition, the smears 
were shown to Dr. George N. Papanicolaou 
and the case discussed. His confirmatory report 
and advice that “‘the patient should be sub- 
jected promptly to an exploratory operation 
leading to radical surgery”’ resulted in the 
admission of the patient for right mastectomy 
on February 15th. 

At the time of admission the discharge was 


* From the service of Dr. Henry Dwyer. 
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Fic. 1. Duct lined by hyperplastic epithelium; original magnification x 100. 


Fic. 2. Duct lined by hyperplastic epithelium; original magnification X 600. 


still present. There was no change in symptom- 
atology or physical findings. There was still no 
palpable mass in the right breast or axilla. 
The next day simple mastectomy was per- 
formed under inhalation anesthesia. The post- 
operative course was uneventful. 

Grossly the pathologic specimen consisted 
of a resected right breast measuring 14 by 
9.5 by 3 cm. The breast was oriented by a 
black silk suture 3 cm. from the nipple. Numer- 
ous very closely approximated slices were made 
through the breast tissue. Dilated ducts con- 
taining brown-gray or dark red secretion were 
seen. These were prominent beneath the nipple 
and also in a localized area 0.7 cm. in size, 
3.5 cm. below the nipple. No discrete tumor 
tissue was identified. Numerous sections were 
taken from varying portions of the breast in 
an attempt to demonstrate an early carcinoma. 

Histologically the sections revealed ducts 
lined by hyperplastic epithelium which in some 
areas covered intraductal papillary processes. 
(Figs. 1 and 2.) In some of the ducts the hyper- 
plastic epithelium presented relatively uniform 
cells. However, in many ducts there was con- 
siderable variation in the nuclear size and 
staining, so that a diagnosis of carcinoma in situ 
could be made from these areas. One large duct 
presented two areas at its periphery where 
epithelial cells had broken through the base- 
ment membrane and early invasion of the 
surrounding breast tissue was taking place. 


(Fig. 3.) Two areas, one from tissue removed 
in the region of the nipple and the other from 
tissue removed from the area 3.5 cm. below 
the nipple, presented solid nests of epithelial 
cells which indicated definite invasion. (Fig. 
4.) The epithelial cells were large with 
relatively huge granular nuclei and often with 
one or more prominent dark nucleoli. Deeply 
staining, hyperchromatic nuclei and mitotic 
figures were infrequently encountered. Some 
of the ducts contained intraluminal debris, red 
cells and epithelial cells. Grossly, one of the 
ducts contained solidified secretion. Section of 
this secretion revealed epithelial cells with 
variation in nuclear size and staining. (Fig. 5.) 

Diagnosis was intraductal carcinoma with 
multiple foci of invasion. 

Correlation of microscopic findings in smears 
and sections revealed that two smears which 
were examined contained a moderate number 
of large malignant cells, numerous erythrocytes 
and leukocytes. The malignant cells were 
mostly arranged in clusters. The nuclei of 
malignant cells were large, hyperchromatic and 
irregular. The nucleoli were prominent. There 
was crowding of nuclei in groups of cells in 
which the cytoplasmic borders disappeared and 
multinucleated cells were seen. Cytoplasmic 
vacuolation was quite pronounced. A cluster of 
vacuolated malignant cells is illustrated in 
Figure 6. It is comparable to a similar cluster 
(Fig. 5) in the cell block of the secretion found 
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Fic. 3. Large duct with an area of early invasion; original magnification X 100. 


Fic. 4. Invasion of the stroma; original magnification X 100. 


Fic. 5. Section of the solidified secretion containing malignant cells; original magnification 600. 


Fic. 6. Smear from breast secretion: cluster of definitely malignant cells; 


original magnification < 600. 


Fic. 7. Smear from breast secretion: cluster of atypical but not definitely ma- 
lignant cells; original magnification X 600. 


in a large duct. Also present in the smears was 
a cluster of smaller vacuolated cells with 
nuclear enlargement, moderate hyperchromasia 
and slight variation in nuclear shape. (Fig. 7.) 
In contrast to the definitely malignant cells 
shown in Figure 6, these atypical cells cannot 
be considered conclusively malignant. Their 
presence in the smears is very likely due to the 
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exfoliation from the papillary intraductal 
lesions referred to in the histologic description 
and illustrated in Figures 1 and 2. 

Comment. This case has been presented in 
order to focus attention on the importance of 
cytologic examination of secretion from the 
breast. If there is any suspicion of malignant 
cells in smears stained by the Papanicolaou 
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method, consultation with a competent cytolo- 
gist should be helpful. The reported case is also 
of particular interest because of the coexistence 
of the benign and malignant intraductal papil- 
lomatous lesions demonstrable in sections. 


SUMMARY 


A case of early invasive carcinoma of the 
breast, in the absence of any palpable mass for 
biopsy, was diagnosed on the basis of cytologic 
examination of the nipple discharge. Presence 
of atypical cells was recognized by the pa- 
thologist. The evaluation of atypical cells as 
definitely malignant was made by the con- 
sulting cytologist. 
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x Malignant Carcinoid Tumor Arising 
in Meckel’s Diverticulum 


From the Departments of Surgery and Pathology, Univer- 
sity of California School of Medicine, San Francisco, 
California. 


oe ARCINOID tumors arising in the intestinal 

C tract have been of interest because of the 
infrequency of preoperative diagnosis, and also 
Cad because their prognosis is often extremely good 
despite distant and widespread metastases. 
3 A report from the University of California 
School of Medicine several years ago empha- 
sized the malignant nature of carcinoid tumors 
arising in the small intestine and the uniformly 
benign nature of those occurring in the appen- 
dix.2 We believe, however, as do most ob- 
servers,®* that it is merely a question of time 
until the appendiceal lesions become malignant 
if they are not removed. The carcinoid tumors 
which arise in an organ with a small lumen, 
such as the appendix, call attention to them- 
selves early while they are still in the non- 
~~ invasive stage. Those originating in the small 
ee intestine, however, produce only vague symp- 
toms which are not sufficient in the majority 
of cases to warrant surgical intervention until 
late in their history. 

Recently we have encountered a case in 
which a malignant carcinoid tumor arising in 
ie the tip of a Meckel’s diverticulum produced 
massive hepatic metastases. Our observations 
me in this instance are recorded briefly in the 
ae following case report. 


CASE REPORT 


Sat E. A., a fifty-nine year old white housewife, 
was hospitalized on October 19, 1953, for in- 
ions vestigation of the persistent complaints of 
aS diarrhea, weight loss and upper abdominal 
fia fulness. For three years before admission she 
* had had recurrent bouts of generalized ab- 
dominal cramping pain, located mainly on the 
right side, not accompanied with nausea or 
vomiting. Along with the abdominal pain 
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the patient had had episodes of diarrhea lasting 
up to three or four weeks and alternating with 
intervals of similar duration when the stools 
were essentially normal. The presence of blood, 
pus or mucus was not noted. The intake of 
fatty foods seemed to increase the severity of 
the diarrhea. The patient complained of 
audible peristaltic sounds within her abdomen. 
There had been no exposure to parasitic intes- 
tinal disease. In the six months immediately 
prior to hospitalization increasing distention 
of the upper abdomen had been noted. 

Physical examination revealed nodular 
masses in the upper abdomen on both the 
right and left sides. The clinical impression 
was that these masses, the largest of which 
measured approximately 12 cm. in diameter, 
represented extensive metastatic disease to the 
liver. Investigative studies showed a narrowed 
area in the sigmoid colon which was beyond 
the reach of the instrument on sigmoidoscopic 
examination. The colon proximal to the area of 
constriction was only slightly dilated. It was our 
belief that the patient probably had carcinoma 
of the sigmoid colon with secondary metastases 
to the liver. Because of the incipient obstruc- 
tion of the sigmoid demonstrated fluoro- 
scopically, palliative resection was deemed 
advisable. 

Laparotomy was performed on October 27th. 
When the peritoneum was opened, a moderate 
amount of straw-colored ascitic fluid was im- 
mediately observed. The most striking finding 
at the beginning of the exploration was the 
numerous deposits of metastatic malignant 
disease within the liver. These masses varied 
in size from a few millimeters to 12 cm. or more 
in diameter. The largest mass, which almost 
completely replaced the left lobe of the liver, 
displaced the stomach far posteriorly and 
laterally. The sigmoid colon was normal to 
appearance and palpation, with the exception 
of numerous diverticula located mainly in the 
mid-sigmoid region. Considerable thickening 
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Fic. 1. Note that the liver appears almost replaced by neoplastic tissue. No 
gross lymphatic permeation or peritoneal implantation could be demonstrated. 


of the bowel wall and the adjacent pelvic peri- 
toneum was present in this area. Some narrow- 
ing of the bowel had also occurred, but appar- 
ently not to the degree that had been present 
at the time of barium enema. The thickening 
and inflammatory reaction associated with the 
chronic diverticulitis together with spasm ap- 
parently accounted for the narrowing of the 
bowel as seen fluoroscopically. 

In the absence of malignant disease in the 
sigmoid colon a search was made elsewhere in 
the abdomen for the primary lesion. Eighteen 
inches proximal to the ileocecal valve a Meck- 
el’s diverticulum was discovered. The proximal 
two-thirds of the Meckel’s diverticulum were 
entirely normal. However, the distal third was 
involved in a firm, irregularly rounded mass. 
The external surface of the mass was light red, 
and granular projections were present on its 
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serosal surface. (Fig. 1.) The Meckel’s diver- 
ticulum was excised and a biopsy specimen of 
the large mass in the left lobe of the liver was 
obtained. 

The Meckel’s diverticulum measured 8 cm. 
in length and 3 cm. in its uniformly tubular 
diameter. The finely lobular pink mass at its 
tip was 1.5 cm. in diameter and involved pre- 
dominantly the submucosa. The enteric mu- 
cosa overlying the mass was pale and slightly 
granular but not ulcerated. The remainder of 
the diverticulum was not remarkable, approxi- 
mating the structure and dimensions of the 
ileum proper. 

The oval carcinoid tumor, which appeared 
discrete when sectioned, was situated pre- 
dominantly in the upper submucosa, with ex- 
tensions into the muscularis and lamina propria 
of the diverticulum. (Fig. 2A.) Tumor cells 
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Fic. 2. A, carcinoid tumor of Meckel’s diverticulum. The circumscribed 
neoplasm is grossly confined to the lamina propria and submucosa. B, argen- 
taffin cells permeating submucosal lymphatics of the diverticulum. C, carci- 
noid tumor metastatic to the liver. The pattern of the neoplasm closely 
resembles that of the primary tumor. 


were arranged in fairly orderly tubular columns 
and spheroidal nests, separated by prominent 
collagenous tissue septa. Individual tumor cells 
were small and uniformly oval. The cytoplasm 
was palely eosinophilic, and minute argento- 
philic granules were evident with appropriate 
stains. The nuclei were quite regularly oval or 
spheroidal with the chromatin evenly dis- 
persed, and the nucleoli were small. Mitotic 
figures were rarely observed. 


Although the tumor was discrete, there were 
many foci where neoplastic cells extended 
through the pseudocapsule and propagated 
along the lymphatics of the lamina propria and 
submucosa. (Fig. 2B.) The histopathology of 
the hepatic metastasis closely resembled that 
of the primary tumor. (Fig. 2C.) 

In the intervening months since operation 
the patient has received four courses of nitro- 
gen mustard. Examination in August, 1954, 
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ten months after operation, revealed no change 
in the size or character of the metastatic 
masses within the liver. 


COMMENTS 


It is now well recognized that carcinoid 
tumors arise from the Kultschitzky cells deep 
in the crypts of Lieberkiihn in the intestinal 
mucosa. Because of such origin it is probable 
that the presence of a carcinoid tumor in 
Meckel’s diverticulum is merely a matter of 
chance rather than an indication of predilection 
for this site. 

Carcinoid tumors as a rule grow slowly; their 
metastases often remain latent and even 
asymptomatic for considerable periods. Lym- 
phatic permeation likewise is most often a 
leisurely process, as is the invasion of veins. 
The slow growth of both the primary and 
metastatic deposits explains the prolonged 
course of these patients even after dissemina- 
tion has occurred. 

It is of interest that a minute carcinoid 
tumor could have produced such extensive 
hepatic metastases without being accom- 
panied by widespread peritoneal metastases. 
Even though lymphatic permeation was dem- 


onstrated microscopically, the predominant 
spread must have occurred through venous 
pathways. It must be concluded from this 
particular case that the usual early spread of 
malignant carcinoid tumors to the adjacent 
mesentery does not always occur in the natural 
growth of these tumors. 
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Bronchogenic Carcinoma Simulating 
Aneurysm of the Thoracic Aorta 


Sot L. SHANDALOw, M.D., Brooklyn, New York 


From the Departments of Surgery of the Jobn E. Jennings 
Hospital and of the Prospect Heights Hospital, Brooklyn, 
New York. 


oTH bronchogenic carcinoma and aneurysm 
B of the thoracic aorta are lesions situated in 
the paramediastinal region, often presenting a 
similar radiographic configuration. For this 
reason they can easily be confused unless all 
available diagnostic procedures are utilized 
to differentiate between them. Fluoroscopic 
and roentgenologic visualization alone cannot 
be relied upon. Failure to observe these funda- 
mental truths may lead to serious errors both 
in diagnosis and management. 

In the case to be described premature con- 
clusions based upon inadequate evidence led 
to ineffective initial treatment and to ill- 
advised recommendations for the type of 
surgery to be performed. Fortunately, more 
thorough investigation revealed the true nature 
of the disease and permitted the institution of 
proper treatment. 

Whether a more prompt recognition of the 
actual disease entity would have altered the 
prognosis is, of course, speculative. 


CASE REPORT 


L. M., a forty-nine year old white carpenter, 
presented himself with an eight-month history 
of pain in the posterior neck and upper dorsal 
regions, associated with weakness and fatigabil- 
ity. He complained of a non-productive cough 
with occasional but recurrent small hemoptysis. 
Hoarseness had developed several weeks prior 
to examination and the patient had noticed a 
weight loss of about 20 pounds in the preceding 
three months. He admitted to being a heavy 
cigarette smoker. 

Three months before the patient consulted 
me, x-ray of the chest had revealed a spherical 
mass with a smooth rounded border in the left 
upper hilar region. This had been interpreted 
as a tumor mass of lymphoblastic origin and 
the area was subjected to ten deep x-ray treat- 
ments, with no resultant diminution in size. 


After fluoroscopy and re-examination of the 
films, a qualified and competent roentgenolo- 
gist concluded that the patient had a “‘pulsat- 
ing spherical mass in the left upper hilus. 
Diagnosis: Aneurysm.” Although a Wasser- 
mann test had been performed and reported as 
negative, the patient had been advised to 
submit to surgery for eradication of the 
aneurysm. 

It was at this point that I was requested to 
evaluate the situation. Inspection of the x-rays 
confirmed the presence of the mass as described. 
However, after careful fluoroscopy my impres- 
sion was that the pulsation referred to was 
transmitted rather than intrinsic. This observa- 
tion, plus clubbing of the fingers, a rapid 
erythrocyte sedimentation rate of 18 mm. in 
thirteen minutes (Westergren method) and a 
repeated negative Mazzini test for syphilis, 
led to a presumptive diagnosis of bronchogenic 
carcinoma with involvement of the left recur- 
rent laryngeal nerve (accounting for the 
hoarseness). 

The patient was then admitted to the John 
E. Jennings Hospital, a cancer unit of the 
Kings County Hospital in Brooklyn, New York. 
Pertinent findings included an x-ray of the 
chest which revealed an aneurysm of the aortic 
arch. Tomograph of the lung showed a large 
mass density involving the anterior and poste- 
rior mediastinum. The border revealed some 
degree of lobulation superiorly and obscured the 
aortic arch. A mass was present in the posterior 
mediastinum ending abruptly at the level of the 
fifth dorsal vertebra and anteriorly extended 
almost to the inner border of the manubrium 
sterni. There was no demonstrable erosion of 
any of the rib structures. No encroachment on 
the trachea was noted. These findings were in 
accord with a possible lymphoblastic process 
such as lymphosarcoma. The urinary tract 
was found to be normal on intravenous pyelog- 
raphy. A gastrointestinal series was done and 
the esophagus showed evidence of indentation 
and narrowing at the level of the aortic arch. 
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Fic. 1. Renaseaneliadlin x-ray of the chest showing 
large rounded mass overlying region of aortic arch 
and upper descending aorta. 


The stomach, duodenum, small intestine and 
colon were normal. Bronchoscopy revealed a 
flaccid and paralyzed left vocal cord and 
rigidity of the left bronchus from extrinsic 
pressure. A Papanicolaou smear of the bron- 
chial washings was negative. Biopsy of the left 
scalene pad showed a few gray soft lymph 
nodes, the largest of which was 0.8 cm. Pathol- 
ogic report was hyperplasia of the lymph 
nodes. Significant laboratory results included 
an erythrocyte sedimentation rate of 38 mm. in 
one hour (rapid) and a blood count and differ- 
ential within normal limits. 

The patient ran an afebrile course but signed 
his release after a seventeen-day stay. His 
discharge diagnosis read: “undetermined; me- 
diastinal tumor or aneurysm.” 

Two weeks later the patient was admitted 
to the Prospect Heights Hospital, Brooklyn, 
New York. Physical examination revealed 
asthenia, diminished breath sounds in the left 
upper chest and moderate clubbing of the 
fingers. The laboratory work-up was also 
inconclusive, except for a negative Wasser- 


Fic. 2. view of chest. outline mass, 


most of which is situated anteriorly to the plane of 
the descending aorta. 


mann (V.D.R.L.) test. A repeat roentgenogram 
of the chest (Figs. 1 and 2) was reported as 
follows: 

“Aortic outline indistinct. Trachea mesially 
placed. A large mass is present overlying the 
region of the aortic arch and upper descending 
aorta, lying anteriorly. The mass is discretely 
outlined and the size of an apple. Ribs are 
normal. There is slight calcification and mini- 
mal compression of the left upper lung. There 
is no fluid. Diagnosis: Probable tumor, pul- 
monary, left upper.” 

After several days of preparation, it was 
decided to perform an exploratory thoracotomy 
and left pneumonectomy for biopsy. This was 
accomplished through a left parascapular in- 
cision, with resection of the sixth rib and the 
posterior segment of the fifth rib. A large 
10 cm. irregularly rounded mass was discovered 
occupying the mediastinal aspect of the left 
upper lobe with almost complete replacement 
of the lung parenchyma. The mass had in- 
vaded the mediastinum, pericardium and 
posterior parieties. A small amount of straw- 
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colored fluid was present in the pleural cavity. 
A segment of the mass was excised for biopsy. 
The tumor was not further resectable. 

On microscopic examination the biopsied 
tissue showed areas containing sheets of foamy 
cells as well as anaplastic cells and pseudo- 
papillary processes. Although a definite origin 
could not be detected from these sections, the 
pathologist believed that the original source 
was the bronchus and a diagnosis of anaplastic 
carcinoma of the lung, probably bronchogenic 
was made. Because of the presence of foamy 
cells he suggested the advisability of excluding 
a hypernephroid tumor. This had already been 
done at the John E. Jennings Hospital. 

The patient pursued a relatively uneventful 
postoperative course and was discharged from 
the hospital on the tenth postoperative day 
with a final diagnosis of “‘bronchogenic car- 
cinoma, not resectable.” 


COMMENT 


Cancer of any type and in any location has 
always been a subject of popular attention. But 
never more than in recent months has public 
concentration been focussed to such a degree 
upon cancer of the lung. The search for an 
explanation for the rapidly increasing incidence 
of this deadly form of malignancy has elicited 
these views: 

1. There is a greater alertness among physi- 
cians concerning this disease, resulting in a 
more efficient utilization of helpful diagnostic 
measures such as x-ray, tomography, bron- 
choscopy, cytologic studies and so forth. 

2. As life expectancy is prolonged, more 
people reach the “‘cancer age.” In a study of 
490 cases of bronchogenic carcinoma by 
Hanson at St. Thomas’s Hospital in London,! 
it was established that this is primarily a disease 
of the fifth decade. In Fulton’s series? 84.8 per 
cent occurred between the fourth and sixth 
decades. 

3. The increased presence of irritants (cig- 
arettes and factory and vehicular exhausts) 
may actually be causing a true increase in the 
frequency of cancer of the bronchus. 

Physicians, faced with a history of cough, 
chest pain, dyspnea, hemoptysis, weakness, and 
voice changes in a patient of middle age, must 
make every effort to exclude the possibility of 
bronchogenic carcinoma. It is helpful to bear 
in mind that this lesion occurs six times as 
frequently in males as in females! and does not 
bypass the very young or the very old. 

Unfortunately, very little dependence can 


be placed on physical findings, although club- 
bing of the fingers is often a suggestive sign. 

Laboratory facilities, as outlined in the case 
reported, are of great value in arriving at an 
accurate diagnosis. Of these one of the most 
useful is the x-ray. But with this modality, 
even in the most experienced hands, serious 
errors are possible. For bronchogenic carcinoma 
may resemble a lung abscess, lobar pneumonia 
or pulmonary tuberculosis. If secondary pleural 
effusion or empyema is present, the underlying 
malignant lesion may be completely masked. 
When the tumor mass lies along the arch or 
along the thoracic aorta and has a fairly smooth 
outline, the mistaken diagnosis of aortic 
aneurysm is an unfortunate possibility, as in 
the case just reviewed. Furey’s Case 5° simu- 
lated the radiographic appearance of aneurysm 
with uncanny fidelity. Furthermore, among 
the erroneous original diagnoses in Hanson’s! 
series of 490 carcinomas of the bronchus that 
of aortic aneurysm was included. 

It is apparent, therefore, that absolute re- 
liance cannot be placed on_ radiographic 
methods alone, although tomographic studies 
will eliminate many sources of error. A com- 
plete diagnostic procedure to prove or exclude 
bronchogenic carcinoma must include enough 
of the following technics to remove all doubts: 
(1) x-ray, including tomography; (2) cytologic 
studies of sputum and/or bronchial washings; 
(3) bronchoscopy; (4) bronchography with 
radiopaque oils (usually of little value); (5) 
scalene pad biopsy for malignant lymph nodes; 
(6) needle biopsy of lung tumor (not recom- 
mended because of the danger of implants 
along the needle track); and (7) thoracotomy, 
and pneumonotomy for biopsy. 


SUMMARY 


An interesting case of bronchogenic car- 
cinoma is presented to illustrate the danger of 
attempting to differentiate between this condi- 
tion and other thoracic lesions by x-ray studies 
alone. In this instance at least two thoroughly 
competent roentgenologists misinterpreted the 
films as aortic aneurysm. 

The various diagnostic measures required 
to establish an accurate diagnosis leading to 
definitive surgery are briefly emphasized. 
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From the Surgical Service, 97th General Hospital, Frank- 
furt, Germany. 


4 jem problems of amebiasis are not confined 
to the epidemic or even the endemic areas. 
It has been estimated by Faust! that as many 
as 20 per cent of the population of the United 
States are infected by amebas. Ochsner and 
DeBakey? estimate the number of infected 
people to be between 20 and 25 million. Since 
a great many persons have recently returned 
from Korea where amebiasis is sometimes 
epidemic in proportion, it seems likely that this 
number may even increase. The pathology and 
symptomatology produced by amebiasis ap- 
proach syphilis in variation, and the complica- 
tions of amebic infection require a great variety 
of surgical procedures. Although only a few of 
the chronic cases of amebiasis show spread 
outside the intestinal tract, it is believed that 
a report of two cases presenting one of the less 
frequent forms of the disease should be worth 
while. 

Granulomas of the large bowel caused by 
amebic infection have been reported in- 
frequently since 1900 when Kartulis and 
Nothinagel? first recorded having seen one in 
which the large bowel wall was 22 cm. thick. 
Kleitsch* reported three such lesions in a series 
of 100 consecutive patients admitted with some 
complication of amebiasis, and Freeman and 
Clive® reported three similar cases in their 
series of parenchymal amebiasis. 


CASE REPORTS 


Case 1. A thirty-five year old housewife 
was admitted to the hospital on February 10, 
1954, with a chief complaint of intermittent 
abdominal pain of several years’ duration with 
gradual increase in frequency and severity. 
Abdominal soreness, nausea and vomiting 
were sometimes associated with the pain. On 
the day prior to admission the pain was 
localized in the right upper quadrant with some 
radiation to the back. The patient noted no 
change in bowel habits, nor had she had any 
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episodes of diarrhea or constipation. There 
had been a weight loss of approximately 
23 pounds during the previous six months. 
She had spent 1947 and 1948 in Europe and 
had been there again in September, 1953. 
Aside from these visits, she had remained in 


Fic. 1. Case 1. Preoperative barium enema. (Taken by 


U.S. Army Medical Dept.) 


the United States, living in California from 
1948 to 1953. 

On physical examination she weighed 116 
pounds; her temperature, pulse and blood 
pressure were normal. She was thin and seemed 
to be chronically ill. Positive physical findings 
were limited to the abdomen where an ill 
defined, slightly tender mass could be pal- 
pated in the right lower quadrant just lateral 
to the umbilicus. It was freely movable and 
was approximately 3 by 6 cm. in size. 

P. P. D., was 1 plus. A serology test was 
negative and urinalysis was normal. Six stool 
examinations were negative for ova and para- 
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sites. Hemoglobin, serum bilirubin, non-protein 
nitrogen, total protein and A/G ratio were 
normal. Repeated white blood counts revealed 
leukocytosis of 14,000 to 15,000 with 4 to 
5 per cent eosinophils. A barium enema (Fig. 1) 
revealed a markedly deformed cecum with 
loss of mucosal pattern which also extended 
several centimeters up the ascending colon and 
distorted the mucosa in the terminal 2 or 3 cm. 
of ileum. It was the opinion of the roentgenolo- 
gist that this was an inflammatory process; 
however, malignancy could not be excluded. 
Chest x-ray, gallbladder series and intravenous 
pyelogram were normal. 

On February 26, under spinal procaine anes- 
thesia, exploratory laparotomy revealed a 
movable, 7 cm. mass involving the cecum and 
terminal ileum and invading the mesentery. 
On palpation it was hard and nodular, with 
retraction in some areas. A small satellite 
nodule on the anterior surface was biopsied 
and frozen section done, with a resulting report 
of hyperplasia. The clinical opinion was 
adenocarcinoma. Therefore right colectomy 
with iliotransverse colostomy was performed. 

The postoperative course was uneventful. 
Pathologic section revealed the lesion to be 
an amebic granuloma with numerous amebas 
found in the specimen. Emetine hydrochloride 
was administered immediately and continued 
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Fic. 2. Case 1. Gross appearance of operative specimen. (Taken by U.S. Army 
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for eight days. During this time the patient 
remained asymptomatic. Chloroquine and car- 
barsone® were given for a fifteen-day course. 
Stools were again checked for amebas, and in 
one specimen of four obtained while the patient 
was on amebicide, Endamoeba histolytica cysts 
were found. The patient was discharged from 
the hospital on March 12th and has remained 
well. Figure 2 shows the gross specimen re- 
moved at surgery. 

Case u. A twenty-seven year old white 
man was admitted on September 17, 1953, 
with a two-day history of generalized ab- 
dominal pain and anorexia. The pain was 
cramp-like and intermittent but became lo- 
calized in the right lower quadrant. There was 
no nausea or vomiting. Past history was sig- 
nificant in that the patient had mild diarrhea 
of one week’s duration while in Korea in 1950; 
this had responded to antibiotics. 

On physical examination the patient’s tem- 
perature was 99°F. There was tenderness in the 
right lower quadrant of the abdomen with 
muscle guarding, but no rebound or referred 
tenderness. Rectal tenderness was present on 
the right. All other physical findings were 
within normal limits. The white blood count 
was 17,950 with 75 per cent polymorphonu- 
clears, 17 per cent lymphocytes, 5 per cent 
eosinophils and 3 per cent stab forms. Hemo- 
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globin was 14.4 gm. A serology test was nega- 
tive and urinalysis was normal. It was believed 
that the patient had acute appendicitis. How- 
ever, at operation shortly after admission a 
cecal mass measuring approximately 8 by 
6 cm. was found which extended into the 
mesentery. It was impossible for the operator 
to tell whether this was an inflammatory or a 
neoplastic lesion. The appendix seemed normal 
and so was not removed. Preparation of the 
large bowel was started and a barium enema 
given which showed changes suggestive of an 
inflammatory lesion in the terminal ileum and 
the cecal area. (Fig. 3.) Malignancy could not 
be excluded. The patient was again explored 
and a mass, which appeared grossly to be in- 
flammatory, was found attached to the cecum 
and ascending colon. It was fixed to the poste- 
rior wall of the bowel and extended into the 
lateral peritoneal reflection and into the mesen- 
tery of the colon where several large, firm nodes 
were palpated. A part of the lesion was excised 
from the wall of the cecum along with the 
appendix. Following operation the patient’s 
condition was satisfactory except that he had 
lost a total of 20 pounds since the onset of his 
illness. The pathologic report revealed findings 
consistent with a non-specific inflammatory 
process showing acute and chronic inflamma- 
tion, with eosinophils being particularly con- 
spicuous. Repeated stool examinations were 
negative for ova or parasites. Gastrointestinal 
series, electrocardiogram and proctoscopic ex- 
aminations were normal, as were liver function 
tests. On October 11th he began to complain 
of vague right upper quadrant pain which 
occasionally radiated to the shoulders and 
became increasingly severe. His temperature 
ranged between 100° to 103°F. and the white 
blood count was 17,150. Chest x-ray and 
fluoroscopy were negative. On examination 
there were marked tenderness and rebound 
tenderness in the right upper quadrant of the 
abdomen. On October 13th an abscess in the 
superior surface of the right lobe of the liver 
was drained through the right flank. The pus 
contained amebas. In addition, subsequent 
stool specimens also revealed E. histolytica. 
Chloroquine was therefore administered, and 
later vioform with emetine hydrochloride 
irrigation of the liver abscess. After a stormy 
postoperative course he recovered enough to be 
returned to the Zone of Interior. On follow-up 
report made December 5th the patient was 
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Fic. 3. Case 1. Preoperative barium enema. (Taken 


by U.S. Army Medical Dept.) 


asymptomatic with continued improvement in 
his general condition. 


COMMENTS 


The two cases of amebic granuloma recorded 
herein demonstrate the difficulty in diagnosing 
this disease. In each case the patient was ex- 
plored with a preoperative diagnosis of carci- 
noma. This has been the most common pre- 
operative diagnosis in all cases recorded in the 
literature. Indeed, it is sometimes impossible 
to differentiate between the two when seeing 
the lesions grossly. In Case 11 the diagnosis 
would not have been made even from biopsy, 
had the patient not developed amebic abscess 
of the liver. Between surgical attacks the 
biopsy slides were repeatedly reviewed and 
stool examinations were done on numerous 
occasions without making the diagnosis. It is 
suspected that many non-specific granulomas 
of the colon upon which surgery is performed 
are due to ameba, even though the organism 
may not be found. 

Freeman and Clive’ recommended that a 
trial of antiamebic therapy be carried out on 
all patients with masses of the colon suspected 
of being parenchymal amebiasis. This policy 
may be dangerous when one considers the 
difficulty in suspecting ameboma in patients 
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with no history of amebiasis and the danger of 
allowing carcinoma of the colon to metastasize 
while waiting for a chronic inflammatory mass 
to subside. Such a case was reported by 
Morgan.® A patient who had amebic ulcers in 
the rectum and a mass in the cecum pre- 
operatively diagnosed and treated as ameboma 
turned out to have carcinoma of the cecum. 
Some amebic granulomas of the colon do not 
disappear even on antiamebic therapy and 
require subsequent resection. Such cases have 
been reported by Gunn and Howard,’ Lindskog 
and Walters,’ and Hawe.® Also, many car- 
cinomas show some diminution in size and 
some improvement in x-ray findings after the 
secondary infection has been cleared. If the 
estimates of the number of ameba carriers is 
anywhere near correct, a large number of 
carcinomas of the colon will undoubtedly 
develop in people who harbor amebas in their 
intestines; and this finding would further lead 
one astray. 

It is certainly an important aid to know of 
the presence of amebas preoperatively, as the 
dangers of performing even an appendectomy 
upon a patient with amebiasis were repeatedly 
pointed out after the Chicago epidemic in 
which a large number of patients with ame- 
biasis operated upon for appendicitis died. 
McCoy reports thirteen deaths in thirty-two 
patients with amebiasis upon whom appendec- 
tomy was performed. A logical course to follow 
would be always to suspect amebic granuloma 


when dealing with lesions of the colon and to — 


employ sigmoidoscopy and repeated stool ex- 
aminations for amebas. If amebas are found, 
antiamebic therapy could be initiated imme- 
diately. However, in those patients in which the 


differential diagnosis cannot be made with 
certainty, surgery should not be delayed. The 
compliment fixation test for amebiasis may be 
helpful in making the differential diagnosis but 
we have had no experience with it. 


SUMMARY 


1. Two case histories of patients with amebic 
granulomas of the cecum are presented. 

2. The difficulties of diagnosis and the im- 
portance of making differential diagnosis be- 
tween ameboma and carcinoma are pointed out. 

3. Early surgery is recommended for lesions 
of the colon in which differential diagnosis can- 
not be made. 
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Incarcerated Hiatus Hernia with Cryptic 
Perforation of the Stomach 


E. Bert McCo.tum, m.p. Irvin J. Kurtz, m.p., Detroit, Michigan 


From the First Surgical Service, The Grace Hospital, 
Detroit, Michigan. 


IATAL hernia is by far the most common 
H type of diaphragmatic hernia. Symptoms 
and signs, such as pain, dysphagia, ulceration 
and bleeding, are manifestations of the reflux 
esophagitis which occurs in the short esopha- 
gus, sliding type. Approximately 75 per cent 
of hiatal hernias are adequately managed 
medically.! Surgical treatment of the remainder 
is indicated mainly for complications. On rare 
occasions incarceration and strangulation will 
progress to such a degree as to constitute a 
surgical emergency. The clinical picture is that 
of an acute intra-abdominal catastrophe. This 
case is presented to illustrate such a complica- 
tion with the attendant difficulties encountered 
in diagnosis and treatment. 


CASE REPORT 


A sixty-six year old white man was admitted 
to the surgical service of Grace Hospital on 
January 18, 1954, with chief complaints of 
vomiting and pain in the lower abdomen. 

The patient stated that he was perfectly well 
and working every day before the onset of his 
present illness. At 10 p.M. January 16th, three 
hours after a large dinner, the patient began to 
vomit large amounts of undigested food and 
sour-tasting fluids. The emesis was persistent 
and repeated. The patient avidly drank large 
amounts of water in an attempt to assuage a 
severe thirst. The following morning a dull, 
generalized, low abdominal pain occurred 
which was constant, did not radiate and was 
never colicky. Bowel movements until the on- 
set of the present illness were daily and normal 
until the day of admission when three enemas, 
given at home, were ineffective. 

Past history revealed occasional emesis dur- 
ing the past four months following a large meal. 
No previous abdominal pain, postprandial 
distress or pyrosis had been noted, nor melena, 
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clay-colored stools or jaundice. The patient 
had not lost weight and his appetite had re- 
mained constantly good. 

There had been one previous hospital admis- 
sion in 1949 for multiple contusions, abrasions, 
three fractured ribs and moderate shock suf- 
fered in an automobile accident. X-rays taken 
at that time revealed a suspected para-eso- 
phageal hematoma. 

Physical examination revealed a_ florid, 
robust, moderately obese, white man appearing 
of the stated age. He was acutely ill, moder- 
ately orthopneic and showed signs of shock. 
There were circumoral and subungual cyanosis. 
The patient was lying quietly in bed and 
moved about on demand with no exacerbation 
of the abdominal pain. The sensorium was 
clear and he responded alertly and intelligently 
to questions. 

The heart sounds were rapid, distant but of 
good rhythm. There were no murmurs. Blood 
pressure was 98/70. The pulse was 120 and of 
small volume. The abdomen was moderately 
distended, especially in the epigastrium. No 
peristalsis was heard on repeated auscultations. 
There was questionable shifting dullness. No 
masses or viscera were palpable. There was no 
spasticity or rigidity. Generalized tenderness 
was elicited on palpation all over the abdomen. 

A flat plate study of the abdomen on hospital 
admission revealed a huge mass which occupied 
the mid- and upper abdomen. The lateral and 
lower margins were sharply configurated. 
(Fig. 1.) A gastric aspiration was productive 
of 3,600 cc. of thin brown fluid. Subsequent 
suctions revealed an admixture of gastric 
fluid with a generous amount of blood. By the 
morning after admission the patient’s condition 
had deteriorated rapidly. X-rays in an upright 
position now revealed the mass to be a tre- 
mendous gastric distention with gas and fluid 
levels apparent. The x-ray findings now indi- 
cated the existence of a large para-esophageal 
hernia which was incarcerated. (Fig. 2.) The 
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Fic. 1. Flat plate on admission revealed a huge 
homogeneous mass occupying almost the entire 
abdominal cavity. 


patient’s blood pressure dropped to shock 
Y levels. He became oliguric and dyspneic and 

; immediate surgery was elected. 

? At operation an upper left rectus incision 
tg was made which could be converted into a 
= thoraco-abdominal approach if necessary. On 
entering the abdomen the stomach was found 
to be considerably distended in spite of con- 
tinuous Levine tube suction. A para-esophageal 
hernia was evident. By gentle traction the in- 
carcerated thoracic portion of the stomach was 
delivered into the abdomen. Approximately 
1,000 cc. of contained gastric content imme- 
diately spilled into the general abdominal 
cavity through a large ragged perforation 
along the lesser curvature of the stomach. A 
peritoneal lavage was immediately effected. 
Examination of the stomach revealed that 
almost the entire lesser curvature and a large 
portion of the anterior gastric wall was com- 
pletely gangrenous and necrotic. The rent 
along the lesser curvature measured approxi- 
mately 8 cm. and extended almost to the 
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rated diaphragmatic hernia 
is demonstrated by the two fluid levels above and 
below the diaphragm. 


esophagogastric junction. The hiatal hernial 
orifice easily admitted a fist. The apex of the 
sac was seized and the entire sac invaginated 
into the abdomen. The neck of the sac was 
closed with two silk purse-string sutures and 
the redundant portion of the sac was excised. 
The precarious condition of the patient pre- 
cluded any further implementation of the 
herniorrhaphy. Débridement of the gangrenous 
lesser curvature along with the contiguous 
necrotic anterior gastric wall was done. The 
resulting defect in the stomach was closed with 
three layers of suiures. We observed no evi- 
dence of peritonitis and only a minimal amount 
of intestinal distention. The distention of the 
abdomen originally noted was obviously on the 
basis of gastric dilatation. 

The postoperative course was extremely 
stormy. Coma persisted for thirty-six hours. A 
severe fluid and electrolyte imbalance required 
constant supervision and care. Blood, oxygen, 
parenteral fluids, electrolytes and antibiotics 
were used for supportive therapy. By the eighth 
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postoperative day the patient was in good 
electrolyte balance and well hydrated; blood 
pressure measured 126/88. The temperature, 
pulse and respiration were only moderately 
elevated. The patient was ambulant, eating 
well and gaining strength. There was no tender- 
ness in the calf muscles and Homans’ sign was 
negative. However, on the ninth postoperative 
day the patient suddenly became extremely 
dyspneic, complained of pain in the chest and 
was cyanotic. Coma rapidly ensued and the 
patient died shortly thereafter. 

Autopsy revealed a large embolus in the 
right pulmonary artery, with extensive infarc- 
tion of the right lung. There was considerable 
intestinal distention especially in the cecum. 


We recommend: 
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The suture lines however, had maintained 
their integrity, and there was no sign of 
peritonitis. 

CONCLUSIONS 


A case of strangulated hiatal hernia with 
perforation of the stomach is presented. Severe 
gastric dilatation, reflex adynamic ileus and 
shock dominated the clinical picture. Although 
more than 1,000 cc. of gastric content had 
escaped into the hernial sac, none had osten- 
sibly leaked into the peritoneal cavity until 
operative manipulation was done. 
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high-protein recipes using 


Geriatric Vitamin-Mineral-Protein Supplement Lederle 


For the patient on a high-protein diet, GEVRAL 
PROTEIN is an excellent supplement. In addition 
to 60% protein, it supplies 26 vitamins and min- 
erals in a dry powder that can be added to many 
beverages and foods. Here are some sug- 
gested recipes: 


simple drinks Blend 1 heaping tbsp. 
GEVRAL PROTEIN with small amount of milk or 
orange juice; make smooth paste; stir in addi- 
tional milk or juice to make 8 oz. For chocolate 
milk, prepare milk drink, then add 1-2 tbsp. 
chocolate syrup. For hot cocoa, add 1 heaping 
tbsp. GEVRAL PROTEIN to instant cocoa powder in 
cup; add small amount of hot water, make 
smooth paste; stir in enough water to fill cup. 


special drinks Vanilla Milk, 4 heaping 
tbsp. GEVRAL PROTEIN, 1 pint cool water, 1 cupful 
skim milk, 1 tbsp. sugar, Y% tsp. vanilla. Mix with 
rotary beater. Serve hot or cold. Makes 4 
servings. 

Chocolate Malted Milk. 1 heaping tbsp. GEVRAL 
PROTEIN, 1 tbsp. chocolate malt powder, 1 tsp. 
sugar, 1 glass whole milk. Mix with rotary 
beater. Makes 1 serving. 


Egg Nog. 4 heaping tbsp. GEVRAL PROTEIN, 3 
cups cool water, 1 tbsp. sugar, 2 well beaten 
eggs, Y% tsp. vanilla. Mix with rotary beater. 
Makes 4-5 servings. 


other foods Soups. Place 1 heaping tbsp. 
GEVRAL PROTEIN in saucepan. From 3% cup of 
water, take enough to make smooth paste. Stir 
in remaining water, then 4% can of cream of 
mushroom, chicken, asparagus, or celery soup. 
Cereals. One heaping tbsp. GEVRAL PROTEIN can 
be mixed with 14 cup hot cereal during or after 
cooking. Add sugar, milk, or cream to taste. 
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Molds and holds to any contour . . . Allows joint 

E-L-A-S-T-I-C motion . . . Provides firm support and controllable 

compression . . . Does not slip. Assures the neatest, 
Adhesive most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 3 yards long (slack). 
* Elastoplast is also available in convenient unit dressings and compresses, Write for literature. 
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Acid Mantle Creme 


to prevent SCRUB DERMATITIS 


A Therapeutic—A Prophylactic 
NOT a Barrier Cream 


ACID MANTLE CREME—a buffered solution of aluminum acetate in a spe- 
cially formulated hydrophilic base with a dermatologically correct pH of 4.2 
For skin diseases in which there is an increased pH of the skin surface 
and/or a hypersensitivity to alkali, such as: Dermatitis of the hands in Sur- 
geons, occupational Eczema due to primary irritants including soap and 
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Seborrheic Dermatitis. Write for Literature and Samples 


DOME CHEMICALS INC. 


109 WEST 64th STREET, NEW YORK 23, N. Y. 
35 


mJ 


= 


THE , 
mericanl 


JOURNAL OF 


UL gery 


DECEMBER 1954 


jo jeusnof uvousw 


THURSTON SCOTT WELTON, M.D. EDITOR 


Papers of The American Society 
of Maxillofacial Surgeons 


Index Issue Vol. 88 


SIXTY-THIRD YEAR OF PUBLICATION 


lwistmas . THE IDEAL GIFT FOR 


YOUR COLLEAGUE OR DOCTOR FRIEND 


A practical Journal any doctor will 
take pride in having in his library— 
beautifully printed and _ illustrated—a 
publication that will provide both 
pleasure and inspiration. 


The American Journal of Surgery 
49 West 45th St. New York 36 


Yearly Subscription $15.00 U.S.A. 
Canada $16.00 Foreign including Latin-American Countries $17.00 


ee 
| 
be 
| 
ve | 
| 
FOR 
op 
Ms 
> 
6 
3 
a 
7 
: 


VEE: 


Penicillin V, Crystalline (Phenoxymethyl Penicillin) 


the totally new penicillin 
for decisive oral dependability 


Supplied: Tablets, 125 mg. (200,000 units), bottles of 36. Also available: Tablets 
Biciuin®-Vex, 100 mg. (100,000 units) of benzathine penicillin G and 62.5 mg. (100,000 
units) of penicillin V, bottles of 36. 
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NOTES AND QUOTES 


THROUGHOUT the year we receive many new 
books from medical publishers for review. 
Space limitations prevent us from reviewing 
more than a few of the newly published vol- 
umes which are of high caliber. In the past we 
have inserted concise write-ups on medical 
topics whenever the final page of an article 
has run short. Now, however, on these pages 
we will also list those books which, in the 
opinion of the reviewers, are outstanding. As 
such we will recommend them. In this way we 
hope our readers, as they go from article to 
article, will pause and note the books we 
recommend. We believe these books will prove 
to be safe and satisfactory purchases. We will 
be happy to know whether this idea meets 
with our readers’ approval. 


Despite minor shortcomings and some unan- 
swered problems, the Salk polio vaccine repre- 
sents a safe, practical method for controlling 
paralytic polio. Such is the major conclusion of 
a survey of the development and application of 
the Salk vaccine contained in a pampblet en- 
titled ‘‘Polio and the Salk Vaccine” by Roland 
H. Berg, published by the Public Affairs Com- 
mittee, 22 East 38th Street, New York. 

“There is a possibility that new types of polio 
vaccines will be developed,” Mr. Berg writes. 
““But these are promises of the future. Today, 
the only polio preventive that bas proved safe, 
practical, and effective is the Salk vaccine.” 


With the aid of Elmer, a realistic and much- 
battered dummy, New York University en- 
gineers have designed a new safety harness for 
the air evacuation of injured or psychotic 
patients. 

‘The new aeromedical harness, developed for 
the Air Force, was demonstrated recently in 
the Research Division of the N. Y. U. College 
of Engineering. It will increase the litter 
patients’ chances of survival in aircraft 
emergencies, said Renato Contini, research 
coordinator. 

In the recent demonstration Elmer, a 
182 pound steel and rubber dummy, was 
dropped from a specially designed scaffold to 
a landing at forces up to fifteen times that of 
gravity. He fell from vertical, horizontal and 
tilted positions. 


Elmer’s proportions and joints are precisely 
those of the human body. He is the property 
of the Air Force and was built at a cost of 
about $3,000. 

The dummy, strapped in his new harness, 
did not slip off his litter during the demonstra- 
tion, nor was he “choked.” The straps did not 
rip or slide off the poles of the stretcher. In 
conventional harnesses, one or more of these 
mishaps are likely to occur. 


A grant of $100,000 for cancer research bas 
been accepted from the American Cancer Society 
by the University of Wisconsin regents. Termed 
an institutional grant because it is given to the 
University for allocation, not to individual 
scientists for specific projects, the fund is to be 
used to make exploratory studies in promising 
fields and to open new vistas in cancer research. 

Most grants given for University research are 
on a grant-in-aid basis. They are earmarked 
for a specific project by an established scientist. 
Institutional grants are a new method of provid- 
ing fluid research funds which can be used to 
follow new avenues of approach and make 
pioneer studies. This is the fourth year an in- 
stitutional grant for cancer work bas been 
received by the University of Wisconsin from 
the American Cancer Society. The $100,000 fund 
is the largest to date. 


A TWO-YEAR cooperative effort by the insurance 
business and the medical profession to stream- 
line health insurance claim forms used by 
doctors is nearing a successful conclusion, 
according to a recent progress report from 
the Health Insurance Council. 

The Council reports that its Special Com- 
mittee on Uniform Claim forms has submitted 
for acceptance by insurance companies (the 
final drafts of) two all-purpose and two abbre- 
viated physician statement forms. One all- 
purpose and one abbreviated form are for use 
with group insurance policies, and the other 
two are for individual and family policies. 
Substantial company support for these four 
forms is indicated by the responses received to 
date from the companies, according to Carroll 
J. McBride, Chairman of the Council’s special 
committee. 
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THE SURGEON’S MART 


a HAND CHISEL SET For the finest SPECIALTY instruments 


larly adapted for hand and 
foot surgery. Highest quality 
Stainless steel for lasting 
sharpness. Chisels have long 
handles for firm grip, are 
well balanced for safe, sure 
handling. Stainless steel 
mallet has good balance, wide 
striking face. No. 629 (com- V. fine, -Treas. 
plete set 
in handy 


PHYSICIANS’ SUPPLIES, Ine. 


DEPUY CO.. INC 133 EAST 58th STREET .NEW YORK 22.N,Y. 
WARSAW 4, INDIANA PHONE—PLoara 3-5533, 3-5534, 3-5491 


SURGICAL EQUIPMENT OF 


SUPERIOR DESIGN AND 
skin-traction PERFORMANCE 


CUTTING, COAGULATION, 
new one-piece 


legging tested without DESICCATION 
complication by Camp on over 
1,000 patients with back and hip 
injuries. Simple, easy application. 
For use in hospital or home. Write for Write for Descriptive Literature 
information. ae COLES ELECTRONIC CORP. 
S. H. CAMP and COMPANY, Jackson, Michigan | 1207 Race Street Philadelphia 7, Pa., U.S.A. 
World's Largest Manufacturer of Anatomical Supports 


We make attachments, cords and electrodes for all 
types and makes of Cautery and Surgical Equipment. 


In Contaminated and 
Infected Lesions 


AZOCHLORAMID SOLUTIONS are 
non-toxic to tissue and virtually 
non-irritating. In addition, they 
are non-staining and odorless, yet 
strongly deodorizing. 


Samples and literature sent on request. ‘a. WALLACE 8 & TIERNAN IN c 


PA-16 25 MAIN ST., BELLEVILLE 9, NEW JERSEY. U.S. a 
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@ It's X-ray transparent SEEDS — APPLICATORS 


Write for technics and prices THE RADIUM EMANATION CORP. 
the TOWER COMPANY, Inc. GRAYBAR BUILDING, NEW YORK 17, N. Y. 
P. O. BOX 3181 - SEATTLE, WASHINGTON MURRAY HILL 3-8636 
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NOTES AND QUOTES 


“‘ Medical News,” the first newspaper exclusively 
for the medical profession, began publication on 
September 12th. The event was announced by 
T. F. Davies Haines, President of Ciba Pharma- 
ceutical Products Inc., Summit, New Jersey. 
Ciba will distribute the eight-page, tabloid-size 
newspaper free of charge to physicians every 
other week. 

Published for Ciba by Medical News Inc., the 
new publication will provide the busy physician 
with brief and authoritative news and feature 
articles on current medical developments bere 


and abroad. The editorial content of the news- 


paper will be determined independently of Ciba’s 
interest as a pharmaceutical manufacturer. 

Blake Cabot will serve as executive editor of 
the newspaper. A graduate of Harvard Univer- 
sity, Mr. Cabot is the author of “The Motion of 
the Heart,” a book on cardiovascular research. 
He was previously director of publications for the 
Greater New York Fund and has performed 
public relations work for the American Heart 
Association. During the past fifteen years Mr. 
Cabot bas written many articles on medical 
research and public bealtb. 


Drucs are a “must” in the treatment of all 
types of active tuberculosis, with the possible 
exception of recent infection manifest by 
tuberculin reaction only. 

Isoniazid should be included in the drug 
regimen in the most serious forms of tuberculo- 
sis—meningeal and miliary. 

Antimicrobial therapy should be continuous 
for a long period of time—at least a year and 
possibly longer. 

These are among the points brought out in 
a statement on Antimicrobial Therapy of 
Tuberculosis prepared by the Committee on 
Therapy of the American Trudeau Society, 
medical section of the National Tuberculosis 
Association. It is one of several statements by 
the committees published in the September 
issue of The American Review of Tuberculosis 
and Pulmonary Diseases, journal of the Society. 


The Wilson Laboratories Division of Wilson e 
Co., Inc., Chicago, Illinois has expanded its 
facilities for producing sterile injectable solu- 
tions. A new two-story laboratory with an area 
of 12,500 square feet bas been added to the build- 


ing at 42nd and Western Avenue. Production 
capacity is increased ten timés by the addition. 

Special emphasis bas been placed on the 
installation of latest safeguards and sterilizing 
devices. A unique feature is the use of a softly 
colored Carrara glass in the walls of the sterile 
areas. 

Air in the sterile areas is filtered three times, 
and then subjected to ultraviolet radiation to 
assure an absence of bacteria. All glassware and 
equipment entering the sterile areas must pass 
through a sterilizing air lock as a further pre- 
caution. Steriluy of the finished product is 
assured by constant checking of quality at differ- 
ent points. An enlarged microbiologic assay 
laboratory in the new building is designed for 
vitamin and amino acid assays. 


Ministers, directors and other leading public 
health officials of the twenty-one American 
Republics, with representatives of Britain, 
France and the Netherlands on behalf of their 
American territories, met from September gth 
through the 19th in Washington, D. C., to re- 
view health conditions throughout the Hemi- 
sphere and to approve health programs to be 
carried out during the next two years by the 
Pan American Sanitary Bureau, Regional 
Office of the World Health Organization. 


A new type of expendable plastic extension tube 
for intravenous anesthetics has just been intro- 
duced by Pharmaseal Laboratories, Glendale, 
California. It is 20 inches long and may be 
stretched to 30 inches to suit the operative proce- 
dure or the convenience of the anesthesiologist. 
Fluid capacity of the tube at any length is only 
2 ce. 

Special integral flanges on the needle and 
syringe adapters make possible safe, quick con- 
nections and partings. The needle adapter flange 
holds the needle in a fixed position in the ven— 
keeps the needle bevel from twisting. 


ENCOURAGING news for Americans with kidney 
disorders is provided by a current report by 
statisticians of the Metropolitan Life Insur- 
ance Company. 

“The kidneys are subject to a wide variety 
of disorders,” the report points out, “‘but the 
reserve capacity of the organ is so great that 
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for. your W ORK, for your. PLEASURE 


you need the world’s tiniest precision 
camera—the fabulous fy} | O X< 


$o tiny (1Y%6"x3V4"x 54"), you always carry it. 
so light (21/2 oz.), less than your keys. 
perfect candid pictures in black and white 
.. and color. fast f/3.5 lens focuses as 
close as pa and up to inf. all speeds from 
Y_ sec. up to 1/1000 sec. NO FLASH NEC- 
ESSARY FOR INSIDE SHOTS. USE IN OPER- 
ATING ROOM and for CASE HISTORIES. 
yields excellent large size prints. 
minox with chain 

and leather case 43950 
for literature—write Dept. D 
KLING puoro corp. 
235 Fourth Avenue, New York 3, New York 


ELASTIC, FRACTURED RIBS BELTS 


> | (Ladies type not illustrated) 


Order through your dealer, 
or order direct. 


Sizes | Lapies _ Mae 
Extra Large. .| $3.0) ea. $2.75 ea. 
Large ......., $3.00 ea. $2.50 ea. 
$3.00 ea. | $2.25 ea. 
Small ....... $3.00 ea. | $2.00 ea. 


Less 10 % on orders of 12. 


Write for our catalog of economi- 
cally priced fracture equipment. 


LITTLE MFG. ©0,, BOX, 202 WADESBORO, N.C. 


THE SURGEON’S MART 


THE DALZOFLEX BANDAGE 


The Primer Bandage (moist) and the Dalzoflex 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 
best! 


Catalog and Prices on Request 


Medical Tne. 


5 North Wabash Avenue Chicago 2, Illinois 


HEAD HALTER SET 


complete as illustrated 


adult # 95A 
youth # 95B 
child # 95C 


$9.00 per set 


RAJOWALT CO. 
ATWOOD, INDIANA 
Sold only through Surgical Dealers 
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MANUFACTURING CO., WARSAW, IND. 


ROLO-DERMATOME 
@ Simple, fast blade 
changing 

@ Requires no skin 
Preparation 


“FRAME COMPANY 


Kalamazoo * Michigan 


RADIUM 


RADON 
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NOTES AND QUOTES 


it is often able to function effectively in the 
presence of serious damage, or even when one 
of the kidneys is removed.” 

During 1953, the statisticians note, there 
were about 28,000 deaths in the United States 
attributed to nephritis and other diseases of 
the kidney and urinary system; they con- 
stituted but 2 per cent of the total mortality. 

Chronic nephritis alone accounted for more 
than half of these deaths, with infections of the 
kidney ranking next in order of frequency; 
kidney stones caused less than 1,000 of the 
fatalities. 


L. Earle Arnow, Vice President and Director of 
Research of Sharp e” Dobme, Division of Merck 
er Co., Inc., was awarded the University of 
Minnesota Outstanding Achievement Award at 
the 128th national meeting of the American 
Chemical Society at the University of Minnesota. 
Presentation of the award was made by Univer- 
sity President J. L. Morrill at a dinner of 
chemistry and chemical engineering alumni. Dr. 
Arnow, who received both bis Ph.D. and M.D. 
degrees from Minnesota, is a former member of 
the university’s medical faculty. He joined Sharp 
er Dohme in 1942 as Director of Biochemical 
Research, and was appointed Director of Re- 
search in 1944. Dr. Arnow was appointed a Vice 
President of Sharp ¢* Dobme in 1953. 


BEGINNING October Ist, more than 3,500,000 
subscribers of United Medical Service, New 
York’s Blue Shield, were entitled to increased 
benefits valued at approximately $2,500,000 a 
year at no increase in rates. The increased 
benefits include allowances toward doctors’ 
bills for certain medical services not currently 
covered by Blue Shield. At the same time 
higher allowances will be paid for many cur- 
rently listed procedures. 


Speedy assistance to pharmacists hard bit by the 
recent floods in the New England, Middle 
Atlantic states was made by the Lederle Labora- 
tories Division, American Cyanamid Company. 
In some cases help was on the way before flood 
waters bad receded. 

During a two-day period, Lederle’ made six 
emergency shipments by chartered plane to the 
Connecticut area with vital supplies of achromy- 
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cin,® typhoid-paratyphoid vaccine, tetanus toxoid 
and antitoxin. A Pennsylvania National Guard 
plane was used to rush more than 20,000 doses 
of biologicals from Lederle’s Pearl River, New 
York, plant to the inundated Scranton area. All 
orders for drugs emanating from flood areas 
were given top priority by Lederle and shipped 
almost as soon as they were received by the fastest 
route possible. 


Tue formation of a wholly owned Mexican 
subsidiary of The Upjohn Company, which has 
its home office in Kalamazoo, Michigan, was 
announced by Dr. E. G. Upjohn, President of 
the ethical pharmaceutical firm. The new 
organization will enable the parent company to 
participate more fully and effectively in all 
phases of pharmaceutical development and 
distribution in Mexico, according to Dr. Up- 
john. Called “Upjohn de Mexico S. A. de 
C. V.,”’ it is expected to begin operations by 
December Ist. 


The University of Cincinnati’s Institute of 
Industrial Health is offering graduate fellowships 
in Industrial Medicine. The Institute, which is 
in the College of Medicine, provides professional 
training for graduates of approved medical 
schools who have completed at least one year of 
internship. 

The three-year course of instruction, leading to 
the degree of Doctor of Science in Industrial 
Medicine, satisfies the requirements for certifica- 
tion in Occupational Medicine by the American 
Board of Preventive Medicine. Two years are 
devoted to intensive academic and clinical study 
in the field of industrial medicine. A final year 
is spent in residency in an industrial medical 
department or in some comparable organization. 

Stipends for the first two years vary from $3,000 
to $4,000 depending on marital status. In the 
final or residency year a fellow is compensated 
by the organization in which he is completing 
bis training. 

A one-year certificate course, without stipend, 
is also offered to qualified applicants. 

Requests for additional information should be 
addressed to Secretary, Institute of Industrial 
Health, College of Medicine, Eden and Bethesda 
Aves., Cincinnati 19, Obio. 
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OPERATING SPECULUM 


OVAL SHAPE FOR 
EASY SUTURING 


Catalog No. 
AJS 1000 


Stanton’s rectal speculum provides greater lateral space 
for operating—especially suturing. Easily introduced. 
Size of opening 1-54”’ wide, 1-)¢”" high. 
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609 COLLEGE ST. CINCINNATI 2, OHIO 


Padgett Road 
merover/ DERMATOME 


SIMPLIFIES 
SKIN 
GRAFTING 
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Accurate and uniform grafts up to 4 inches 
wide, 8 inches in length. Inexpensive 
THROW-AWAY BLADES, DERMATOME 
TAPE, and other accessories available for 
all models. 


Write Today for Complete Information 


KANSAS CITY ASSEMBLAGE CO. 


816 LOCUST * KANSAS CITY, MO. 
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KNIFE \ 


Complete interchangeability 

* Stainless Steel handles 

* No weakening hole in blades \ 
* Thick, sturdier | 


BLADES $1.50 doz. | 
HANDLES: #2 $3.00 


#8 $2.00 


SURGICAL KNIVES BY 
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Colostomy and Ileostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 


Write for folders showing complete 
line. 


MURLE PERRY 
3803 East Lake Street 
Minneapolis 6, Minn. 
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you can produce 
prompt, prolonged 
surface anesthesia 


with one application of 


NUPERCAINAL® 


Contains Nupercaine® (dibucaine 
CIBA), one of the most 
potent and long-acting anesthetics. 


Effective in low concentration 
—sensitization rare (nonnarcotic 
—not related to cocaine or procaine). 


Useful whenever surface anesthesia 
is required—burns, surgical dressings, 
hemorrhoids, abrasions, etc. 


Ointment (dibucaine ointment c1BA), 
1% Nupercaine in lanolin and 
petrolatum base. 


Cream (dibucaine cream CIBA), 
0.5% Nupercaine in water-soluble base. 


Ophthalmic Ointment, 
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applicator-tip tubes. 
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